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R3A 

R3 

R4 

R3V2 

R3A 

R4 

G-S  Ml 

R3V3 

R3A 

R3 

R4 

R3V2 

R3A,R4a 

• 

R4.R5 

G-S  M2 

R3V3 

R3A 

R3 

R3V2 

R3A.R4A 

G-S  M3 

R3V3 

R3A 

R3 

R3V2 

R3A.R4A 

- 

G-S  M4 

R3V3 

R3A 

R3  ' 

R3V2 

R3A.R4A 

G-S  M5 

TO  1 

R  3  V  3 

R3A 

R3 

R4 

R3V2 

R3A.R4A 

RM5 

TO  2 

R3V3 

R3A 

R3 

R4 

R3V2 

R3A.R4A 

R^,R5 

TO  3 

R3V3 

R3A 

R3 

R4 

R3V2 

R3A 

R4 

mmmvM 
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INDEX  OF  DATA  FOR  RIO  BLANCO  OIL  SHALE  PROGRESS  REPORTS  2-5 
HYDROLOGIC  PROGRAM,  SECTION  1.2 

DEEP  AQUIFER  PROGRAM  DATA 

WATER  QUALITY 


DRILLING 

PUMPING  TEST 

MONITORING 

TEST  HOLE 

FIELD  ANALYSIS 
COND.,  pH,  TEMP. 

LAB 

ANAYLSIS 

FIELD  ANALYSIS  LAB 

COND. , pH,  TEMP.  ANALYSIS 

LAB 

ANALYSIS 

SUMMARY 

OF 

LAB 

ANALYSIS 

CHEMICAL 

CONSISTENT 

DISTRIBUTION 

MAPS 

AM-2A 

R3VI 

R3V1  ,RAV1  ,R5V 

R3,  RA ,R5 

RA; RAV 

AM-3 

R3V1 

R3VI ,R4V1 ,R5V 

R3.RA.R5 

RA  ;RAV 

AM-4 

R3V1 

raj RAv 

CE-701 

R3V1 

R3.RA.R5 

RA-.RAV 

CE-702 

R3V1 

R3V 1 , R4V 1 ,R5V 

R3.RA.R5 

RA  ;RAw 

CE-703 

R3VI 

R3.RA.R5 

rA; RAv 

CE-705A 

R3V1 

R3 

R3V1 

R3.RA.R5 

RA; RAV 

CE-707 

R3V1 

R3VI , RAVI ,R5V 

R3.RA.R5 

RA; RAV 

CE-708 

R3V1 

R3Vl.R4Vl.R5v 

R3.RA.R5 

RA; RAV 

C  E - 709 

R3V1 

R3VI , RAV 1 , R5V 

RAV  ,R5 

R4.RAV 

G-S  1 

R2A 

R3VI 

R  3 V 1 , RAV  1  ,R5V 

R3.RA.R5 

RA;RAv 

G-S  2-3 

R2A 

R3V1 

R3V1 .RAVI ,R5V 

R3.RA.R5 

R4; R4v 

G-S  4-5 

R2A 

R3V1 

R3 

R3VI 

R3VI .RAVI ,R5 V 

R3.RA.R5 

R A ; R Av 

G-S  6 

R2A 

R3V1 

R3VI , RAV 1 , R5V 

R3.RA.R5 

RA; RAV 

G-S  7 

R2A 

R3V1 

R3.RA.R5 

RA ; RAV 

G-S  8 

R2A 

R3VI 

R3V1  .RAVI ,R5V 

R3.RA.R5 

R A ; R4V 

G-S  9 

R2A 

R3VI 

R3V 1  ,  RAV 1  ,R5V 

R3.RA.R5 

RA ; RAV 

G-S  10 

R2A 

R3V1 

R3V1 ,RAVI ,R5V 

R3.RA.R5 

RA; RAV 

G-S  11 

R2A 

R3V1 

R3V 1 , RAV 1 ,R5V 

R3.RA.R5 

RA; RAV 

G-S  12 

R2A 

R3V1 

R3 

R3V1 

R3V 1 , RAV 1 , R5 V 

R3.RA.R5 

RA; RAV 

G-S  13 

R2A 

R3V1 

R3V1  ,R4V1  ,R5V 

R3.RA.R5 

RA ; RAV 

G-S  14 

R2A 

R3V1 

R3.RA 

RA; RAV 

G-S  15 

R2A 

R3V1 

R3V 1 , RAVI , R5V 

R3.RA.R5 

RAjRAV 

G-S  D16 

R2A 

R3V1 

R3 

R3V1 

R3.RA 

RA; RAv 

G-S  D 1 7 

R2A 

R3V1 

R3 

R3V1 

R3.RA 

RA; RAV 

G-S  018 

R2A 

R3V1 

R3 

R3V1 

R3.RA 

RA ; RAV 

G-S  D 1 9 

R2A 

R3V1 

R3 

R3V1 

R3.RA 

RA; RAV 

G-S  Ml 

R2A 

R3V1 

R3V1 ,R4V1  ,R5V 

R3.RA.R5 

rA; RAv 

G-S  M2 

R2A 

R3V1 

R3VI  ,R4V1  ,R5V 

R3.RA.R5 

rA;RAV 

G-S  M3 

R2A 

R3VI 

R3V1 , RAV 1  ,R5V 

R3.RA ,R5 

RA ; RAV 

G-S  M4 

R2A 

R3V1 

R3V1  ,R4V1  ,R5V 

R3.RA.R5 

RA ; RAV 

G-S  M5 

R4 

RAVI 

RAVI  , R5.V 

RA.R5 

TO  1 

R3V 1 , RAV 1  ,R5V 

R3.RA.R5 

RA;RAV 

TO  2 

R3V1 .RAVI ,R5V 

R3.RA ,R5 

RA; RAv 

TO  3 

R3  M 

*  R3V1 

R3V1 

R3.RA 

RA ; RAV 
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1.2 


HYDROLOGIC  PROGRAM 


The  Rio  Blanco  Oil  Shale  Project  is  conducting  the  surface  and 
subsurface  Hydrologic  Program  to  establish  baseline  hydrological 
conditions,  to  gather  data  for  the  design  of  mine  dewatering  and 
water  right  acquisition  pertinent  to  Tract  C-a  development.  RBOSP 
Progress  Report  2  presented  hydrologic  data  collected  during  the 
core  hole  drilling  program;  Progress  Report  3  presented  data  ob¬ 
tained  during  the  formal  pumping  tests.  Hydrologic  data,  summary 
and  analyses  were  discussed  in  Progress  Report  4.  The  main  pur¬ 
poses  of  this  report  is  to  update  hydrologic  data  of  the  quarterly 
period  from  September  through  November,  1975. 

RBOSP  Progress  Report  5  submits  the  data  generated  from  the 
Hydrologic  Program  to  the  AOSS  in  two  parts,  the  Interpretive 
Text  and  Raw  Data.  The  Interpretive  Text  includes  explanations 
t  of  hydrological  data  collected  in  the  field,  analytical  results 

of  water  samples  by  lab  methods,  and  data  from  the  gaging  stations 
associated  with  Tract  C-a  submitted  by  the  Water  Resources  Divi¬ 
sion  of  the  U.S.  Geological  Survey.  Raw  Data  volume  contains 
computerized  printouts  of  such  measurements. 

Subsurface  hydrologic  data  collection  began  with  the  drilling  and 
coring  operations  by  RBOSP  in  J-uly,  1974.  Previous  hydrologic  base¬ 
line  data  collected  in  the  area  are  contained  in  "Phase  II,  Prelim¬ 
inary  Dewatering  Analysis  Report,  Cameron  Engineers,  November, 

1972"  and  "Phase  II,  Preliminary  Hydrogeologic  Report  for  AMOCO, 
December,  1973",  and  RBOSP  Progress  Reports  2,  3  and  4,  Section  1.2 
Hydrologic  Program.  Wright  Water  Engineers,  Inc.,  Denver,  Colorado, 
has  been  compiling  the  hydrologic  data  on  behalf  of  RBOSP. 
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SURFACE  WATER  MONITORING  STATIONS 

In  order  to  establish  an  environmental  baseline  for  the  surface 
hydrology,  RBOSP  has  contracted  with  the  Colorado  River  Water 
Conservation  District  to  have  the  Water  Resources  Division  of  the 
United  States  Geological  Survey  construct  and  monitor  eleven  stream 
gaging  stations  and  six  rain  gaging  stations  on  or  in  the  vicinity 
of  Tract  C-a.  RBOSP  Progress  Reports  2  and  3  described  the  oper¬ 
ation  of  the  existing  seven  monitoring  stations.  The  major  activity 
under  the  Hydrologic  Program  during  this  quarter  was  the  completion, 
by  October  1,  1975,  of  four  additional  gaging  stations  located  near 
the  84  Mesa.  These  four  gaging  stations  are  equipped  with  auto¬ 
matic  samplers  and  are  capable  of  monitoring  continuous  flow,  tem¬ 
perature  and  conductivity.  Instantaneous  hydrologic  data  have  been 
monitored  at  these  four  stations  since  April  6,  1975.  The  first 
water  samples  were  collected  on  June  12,  1975.  Instantaneous  data 
were  recorded  by  only  two  stations  at  Corral  Gulch  south  of  84  Mesa 
and  Lower  Big  Duck  Creek  north  of  84  Mesa  from  April  through  Septem¬ 
ber.  The  other  two  gaging  stations  remained  dry  during  this  period. 
Additional  hydrologic  data  of  these  stream  gaging  stations  will  be 
included  in  the  next  quarterly  report. 

The  continuous  and  automatically  recorded  data  for  the  water  year 
1975  have  been  received  from  the  USGS.  They  included  continuous 
flow,  temperature,  and  specific  conductance  of  the  following  stations 
Corral  Gulch  east  and  near  west  line  of  Tract  C-a,  Box  Elder  Gulch 
near  west  line  of  Tract  C-a,  and  Yellow  Creek  near  White  River, 
Colorado.  The  continuous  data  which  replaced  the  previous  bi-weekly 
instantaneous  data  are  presented  in  Section  1.2.2  of  this  report. 

Table  1.2-1  gives  the  USGS  identification  numbers  and  locations  of 
the  eleven  stream  gaging  stations  and  six  rain  gaging  stations. 

Table  1.2-2  shows  the  data  collection  schedule. 


TABLE  1.2-1 


LOCATION  AND  USGS  IDENTIFICATION  NUMBERS 
FOR  SURFACE  AND  RAIN  GAGIN  STATIONS 


USGS 

Identi fi cation 
Number 

09306237 

09306235 

09306240 

09306242 

09306230 

09306255 

09306241 

09306248 

09306250 

09306246 

09306244 


LOCATION 

Dry  Fork  near  west  line  Tract  C-a 

Corral  Gulch  near  west  line  Tract  C-a 

Box  Elder  Gulch  near  west  line  Tract  C-a 

Corral  Gulch  east  of  Tract  C-a 

Stake  Springs  Draw  near  confluence  with 
Corral  Gulch 

Yellow  Creek  near  White  River,  Colorado 
"Rinky  Dink"  Gulch  near  east  line  Tract  C-a 
Upper  Big  Duck  Creek  north  of  84  Mesa 
Lower  Big  Duck  Creek  north  of  84  Mesa 
Tributary  to  Yellow  Creek  east  of  84  Mesa 
Corral  Gulch  south  of  84  Mesa 


09306235 

09306237 

09306240 


STORAGE-TYPE  RAIN  GAGES 

Corral  Gulch  near  west  line  Tract  C-a 

Dry  Fork  near  west  line  Tract  C-a 

Box  Elder  Gulch  near  west  line  Tract  C-a 


09306230 

09306255 


RAINFALL  INTENSITY  AND  RECORDING  RAIN  GAGES 

Stake  Springs  Draw  near  confluence  with 
Corral  Gulch 

Yellow  Creek  near  White  River,  Colorado 


No  number 


Cathedral  Bluffs  located  in  NW%,  NW%,  Sec.  14 
T2S,  R100W 
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TABLE  1.2-2 


DATA  COLLECTION  SCHEDULE  FOR  STREAM  GAGING  STATIONS 


r-nnti minus! V  or  Automatically. 


Flow  Rate 

Sediment  Discharge 
Temperature 
Specific  Conductance 


Periodically 


Storage  Rain  Gages 
Recording  Rain  Gages 
Rainfall  Intensity  Gages 

Semi-Monthly 


Water  Samples  Analyzed  For 


Barium 

Boron 

Calcium 

Chromium  (Hexavalent) 

Copper 

Fluoride 

Iron 

Lithium 

Magnesium 

Potassium 

Selenium 

Silica 

Sodium 


Sulfate 

Zinc 

Ammonia 

Bicarbonate 

Carbonate 

Chloride 

Color 

Dissolved  Solids 

Kjeldahl  Nitrogen 

Nitrate 

Nitrite 

Odor 

Oil  and  Grease 


Turbidi ty 
Dissolved  Oxygen 
pH 

Arsenic 

Cadmium 

Lead 

Manganese 

Mercury 

Total  Phosphate 
Ortho  Phosphate 
Cyanide 
Sulfide 


Quarterly 


Sample  and  Analyze 
COD 

Fecal  Col i form 
Pesticides 

Polycyclic  Aromatics 


Radioactivi  ty 
Gross  Alpha 
4  P  i  cocur i es/1 

Ra226 

Gross  Beta 
TOO  P i cocur i es/1 
Th230 
Uranium 


Spectrographic  Scan 
67  Elements 
TOC 

10  mg/1 

DOC 

SOC 

Phenol s 
Sul  fur 
Nitrogen 


k 
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1.2.2 


SURFACE  WATER  DATA  COLLECTION 

Previous  surface  hydrologic  data  submitted  by  the  USGS  were 
presented  and  discussed  in  RBOSP  Progress  Report  2,  3  and  4. 

Updated  surface  water  data  for  the  water  year  1975  have  been 
received.  These  data  include  continuous  stream  flow,  temperature 
and  conductivity  of  the  gaging  stations  located  at  Corral  Gulch 
east  and  near  the  west  line  of  Tract  C-a,  Box  Elder  Gulch  near 
the  west  line  of  Tract  C-a,  and  Yellow  Creek  near  White  River. 
Continuous  hydrologic  data  are  used  to  replace  the  previous  semi¬ 
monthly  instantaneous  data.  The  continuous  plots  of  mean  dis¬ 
charge,  temperature  and  specific  conductance  are  presented  for  the 
first  time. 

In  addition,  a  limited  amount  of  water  quality  data  from  two  of  the 
four  gaging  stations  associated  with  84  Mesa  were  also  received  from 
the  USGS.  However,  the  data  from  Lower  Big  Duck  Creek  north  of  84 
Mesa  Station  were  incomplete  and  will  not  be  included  in  the  fol¬ 
lowing  discussion. 

Flows  during  the  water  year  1975  were  recorded  at  the  following 
stations:  Box  Elder  Gulch  near  west  line  of  Tract  C-a,  Corral 
Gulch  near  west  line  of  Tract  C-.a,  Corral  Gulch  east  of  Tract  C-a, 
Corral  Gulch  south  of  84  Mesa,  Yellow  Creek  near  White  River, 
Colorado.  Flows  were  not  recorded  at  Dry  Fork  near  west  line  of 
Tract  C-a,  "Rinky  Dink"  Gulch  near  east  line  Tract  C-a,  Stake 
Springs  Draw  near  confluence  with  Corral  Gulch,  Upper  Big  Duck 
Creek  north  of  84  Mesa,  and  Tributary  to  Yellow  Creek  east  of 
84  Mesa. 

The  streamflow  recorder  at  Box  Elder  Gulch  near  the  west  line  of 
Tract  C-a  was  installed  on  March  13,  1974.  Flow  was  not  recorded 
until  late  April,  1974.  Streamflow  from  late  April  through  May  20 
fluctuated  between  2.3  to  2.6  cfs  and  then  rapidly  declined  to  no 
flow  by  June  10,  1974  and  remained  dry  through  the  water  year  of 
1974. 
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During  the  water  year  1975,  flow  v/as  not  recorded  at  the  station 
until  April  30,  1975.  The  flow  peaked  in  early  June  at  2.9  cfs 
and  ceased  by  July  3.  Two  other  short  periods  of  flows  were  re¬ 
corded  in  mid-July  and  August  resulting  from  precipitation  runoff. 

Collection  of  streamflow  data  at  Corral  Gulch  station  near  the 
west  line  of  Tract  C-a  started  in  early  March,  1974.  Mean  dis¬ 
charge  gradually  increased  from  0.1  cfs  in  March  to  a  maximum  of 
0.75  cfs  in  mid-May.  Then  the  flow  declined  to  0.2  cfs  by  July 
18,  1974,  and  fluctuated  between  0.2  and  0.3  cfs  through  mid- 
November.  Streamflow  decreased  to  almost  zero  in  early  December, 

1974.  Flow  increased  again  in  late  May,  1975,  peaking  in  June 
at  0.64  cfs  and  then  declining  to  0.1  cfs  in  mid-July.  It  then 
increased  again  leveling  out  at  0.44  cfs  through  August.  The  flow 
had  declined  to  0.2  cfs  by  the  end  of  September,  1975. 

Streamflow  recorder  at  Corral  Gulch  station  east  of  the  tract  was 
installed  on  March  14,  1974  and  streamflow  was  immediately  moni¬ 
tored.  A  major  increase  in  flows  started  in  late  April,  1974.  By 
May  15,  the  stream  had  reached  its  maximum  discharge  of  2.1  cfs. 

The  flow  then  rapidly  dropped  to  1.0  cfs  within  a  few  days  and 
remained  stable  through  late  July,  1974.  Streamflow  gradually 
decreased  to  0.3  cfs  by  mid-August. 

The  mean  discharge  from  September  1974  through  March  1975  was  gen¬ 
erally  between  0.4  cfs  and  0.6  cfs.  In  early  April  1975  there  was 
an  increase  in  discharge  due  to  the  G-S  D19  pumping  test.  The  in¬ 
creased  flow  in  May  and  June  is  due  to  both  the  combined  G-S  D18 
and  G-S  D19  pumping  test  and  intensified  natural  flow  of  Box 
Elder  Gulch.  By  late  September,  the  flow  had  decreased  to  approxi¬ 
mately  0.6  cfs. 

The  instantaneous  discharge  data  for  the  station  at  Corral  Gulch 
south  of  84  Mesa  indicates  that  flow  decreased  from  June  through 
September  of  1975  with  a  maximum  of  0.81  cfs  and  a  minimum  of  0.29  ct* 
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The  gaging  station  at  Yellow  Creek  near  White  River  has  been  in 
operation  since  October  1,  1972.  During  the  water  year  1974, 
mean  discharge  gradually  increased  from  October  1973  through 
March  1974,  and  then  decreased  from  3.0  cfs  in  April  to  about 
1.5  cfs  in  September.  Two  instantaneous  peak  flows  occurred  in 
mid-March  and  July,  1974.  During  the  water  year  1975,  stream 
discharge  at  Yellow  Creek  near  White  River  achieved  a  mean  peak 
flow  of  3.0  cfs  in  March  with  a  minimum  of  0.7  cfs  in  late 
August  through  September  1975.  Large  increases  in  discharge 
occurring  over  the  same  period,  lasting  for  only  a  few  days, 
were  due  to  precipitation  events.  Plots  of  mean  discharge  are 

shown  in  Figure  1.2-2  through  1.2-10. 

* 

Conductivity  for  Box  Elder  Gulch  station  near  the  west  line 
of  Tract  C-a  was  recorded  in  May  and  June,  1975.  During  this 
period  flow,  specific  conductance  ranged  from  957  umhos/cm  to 
270  umhos/cm,  with  an  average  value  of  825  umhos/cm.  On 
July  9,  mean  conductivity  increased  to  1230  umhos/cm  due  to 
intensified  precipitation  runoff. 

For  the  Corral  Gulch  station  near  west  line  of  Tract  C-a, 
continuous  conductivity  data  are  available  only  from  March 
through  late  April  and  from  August  through  September  of  the 
1975  water  year.  The  maximum  and  minimum  values  for  spring 
were  1253  umhos/cm  and  953  umhos/cm,  respectively.  The 
approximate  mean  for  this  period  was  1075  umhos/cm.  During 
the  summer  the  maximum  conductivity  was  1671  umhos/cm  and  a 
minimum  of  780  umhos/cm.  The  daily  mean  conductivity  in¬ 
creased  from  approximately  800  umhos/cm  in  mid-August  to 
1640  umhos/cm  in  mid-September,  then  declining  to  1040  umhos/ 
cm  by  the  end  of  the  month. 


m 

During  the  water  year  1975,  mean  conductivity  for  the  Corral  Gulch 
station  east  of  Tract  C-a  ranged  from  1200  to  1300  umhos/cm.  The 
first  significant  increase  in  specific  conductance  from  1200  to 
1800  umhos/cm  in  early  April  was  the  result  of  the  G-S  D19  pumping 
test.  The  second  increase  from  approximately  1250  to  2000  umhos/cm 
on  May  22,  1975  is  probably  due  to  the  discharge  from  both  G-S  D19 
and  G-S  D18  pump  tests. 

At  the  Corral  Gulch  south  of  84  Mesa  station,  the  conductivity 
ranged  from  1780  umhos/cm  to  2000  umhos/cm  from  June  through  early 
September  and  a  reading  of  980  umhos/cm  was  measured  in  late  Septem¬ 
ber,  1975.  No  trend  is  evident  due  to  limited  data. 

* 

The  conductivity  at  the  Yellow  Creek  station  near  the  White  River 
reached  a  maximum  of  4290  umhos/cm  and  a  minimum  of  897  umhos/cm 
with  a  mean  of  3070  umhos/cm  for  the  summer  of  1974.  In  January 
1975,  a  maximum  of  4390  umhos/cm  and  a  minimum  of  1550  umhos/cm  4 
were  recorded.  The  spring  maximum  and  minimum  were  5190  umhos/cm 
and  1120  umhos/cm  respecti vely .  The  summer  maximum  was  5900  umhos/cm 
and  the  minimum  was  2950  umhos/cm.  There  was  considerable  fluc¬ 
tuation  in  conductivity  from  day  to  day.  The  general  trend  was 
stable  at  about  3250  umhos/cm  until  the  end  of  April,  then  in¬ 
creasing  into  4000  umhos/cm  by  mid-July.  Since  continuous  con¬ 
ductivity  at  the  Yellow  Creek  Station  near  White  River  was  only 
recorded  in  January,  April,  June  through  early  July,  a  supple¬ 
mentary  data  plot  of  its  instantaneous  conductivity  is  therefore 
included  in  the  interpretation.  Mean  conductivity  plots  are 
shown  in  Figure  1.2-11  through  1.2-16.  Figure  1.2-1 6a  is  the 
instantaneous  conductivity  plot  of  Yellow  Creek  near  White  River. 

Temperatures  of  the  water  at  the  Box  Elder  Gulch  near  west  line 
of  Tract  C-a  station  ranged  from  a  maximum  of  31.4°C  to  a  minimum 
of  1.9°C  during  May  and  June,  1975.  The  trend  is  increasing 
during  this  time.  4 
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The  Corral  Gulch  station  near  the  west  line  of  Tract  C-a  recorded 
a  maximum  winter  stream  temperature  of  6.2°C  and  a  minimun  of 
0°C.  The  maximum  spring  temperature  was  39.4°C  and  the  minimum 
was  10.4°C.  The  maximum  summer  temperature  was  40.0°C  and  the 
minimum  was  1.8°C.  Due  to  the  limited  data  available,  no  trend 
is  evident. 

The  Corral  Gulch  station  east  of  Tract  C-a  recorded  a  maximum 
of  12.5°C  and  a  minimum  of  1.5°C  during  the  winter;  a  maximum 

of  24.4°C  and  a  minimum  of  3.3°C  during  the  spring;  and  a  maximum 

of  18.5°C  and  a  minimum  of  7.1°C  during  the  summer.  The  mean 

temperature  from  January  through  April,  1975,  ranged  from  7°C  to 

9°C.  Then,  it  increased  steadily  to  its  maximum  temperature  of 
15°C  in  late  May.  By  June  1,  1975  the  mean  temperature  had  dropped 
and  fluctuated  at  12°C  through  the  end  of  the  water  year. 

The  Yellow  Creek  station  recorded  a  maximum  of  34.0°C  and  a  mini¬ 
mum  of  5.0°C  during  the  summer  of  1974.  The  winter  temperatures 
ranged  from  a  maximum  of  11.3°C  to  a  minimum  of  0°C.  The  spring 
temperatures  ranged  from  a  maximum  of  30.5°C  to  a  minimum  of  0°C. 

The  maximum  July  temperature  was  45°C  and  the  minimum  was  19.9°C. 

In  general,  the  mean  temperature  started  rising  in  early  April 
and  continued  to  increase  into  the  summer.  Daily  mean  temperature 
plots  are  shown  in  Figure  1.2-17  through  1.2-21. 

Sediment  concentration  and  discharge  at  the  Box  Elder  Gulch  station 
near  the  west  line  of  Tract  C-a  reached  a  maximum  of  2940  mg/1  and 
21  tons/day  (TPD)  respectively  in  late  May  when  maximum  flow  occurred. 
Only  instantaneous  sediment  data  was  available  for  Corral  Gulch 
near  west  line  of  Tract  C-a.  The  USGS  reports  that  the  flow  was 
too  low  for  the  automatic  samples  to  pick  up  any  continuous  measure- 
ments.  Both  sediment  concentration  and  discharge  show  strong 
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increases  in  early  June  when  streamflows  were  intensified  by 
snowmelt  runoff.  The  maximum  daily  sediment  concentration  and 
discharge  were  2840  mg/1  and  4.37  TPD  respectively  for  the  1975 
water  year. 

At  the  Corral  Gulch  station  east  of  Tract  C-a  changes  in  both 
sediment  concentration  and  discharge  are  associated  with  increases 
in  streamflow.  A  maximum  sediment  concentration  of  5500  mg/1  oc¬ 
curred  on  March  1,  1975.  However,  a  maximum  sediment  discharge 
of  56  TPD  was  recorded  on  May  24,  1975,  at  which  time  the  sedi¬ 
ment  concentration  was  4130  mg/1. 

The  sediment  concentration  and  discharge  at  the  Yellow  Creek 
station  near  White  River  show  substantial  increases  in  March 
and  April.  Other  increases  in  discharge  of  shorter  duration 
occurred  during  the  summer.  Maximum  sediment  concentration  and 
discharge  for  the  1975  water  year  were  8,510  mg/1  and  62  TPD 
recorded  on  March  4,  1975.  These  concentration  and  discharge 
values  were  associated  with  high  streamflow.  Daily  sediment 
concentration  and  discharge  for  water  years  1974  and  1975  are 
shown  in  Figures  1.2-22  through  1.2-33. 

Boron  concentrations  in  Box  Elder  Gulch  near  the  west  line  of 
Tract  C-a  decreased  from  1.0  mg/1  in  May  to  0.7  mg/1  in  late 
June,  1975.  No  new  data  were  obtained  since  then.  At  the 
Corral  Gulch  station  near  the  west  line  of  Tract  C-a,  boron 
values  have  been  constant  at  approximately  0.1  mg/1  from  January 
through  September,  1975.  At  the  Corral  Gulch  Station  east  of 
the  Tract,  boron  fluctuated  from  0.2  mg/1  to  0.7  mg/1  in  April 
and  May  with  a  fairly  stable  trend  at  0.16  mg/1  from  mid-June 
through  late  September,  1975.  Boron  concentration  at  Corral 
Gulch  south  of  84  Mesa  was  approximately  0.2  mg/1  in  June,  July, 
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and  September.  At  Yellow  Creek  near  White  River  station,  boron, 
concentration  varied  from  0.6  mg/1  in  January  to  0.7  mg/1  in 
October,  1975. 

Fluoride  concentrations  at  Box  Elder  Gulch  Station  near  the 
west  line  of  Tract  C-a  were  approximately  0.3  mg/1  from  May 
through  June,  1975.  No  new  values  were  reported  from  the 
U.S.G.S.  Fluoride  in  Corral  Gulch  near  the  west  line  of  the 
Tract  decreased  from  0.3  mg/1  in  January  to  0.2  mg/1  in  May, 
then  had  been  stable  at  0.3  mg/1  from  late  May  through  September 
1975.  At  the  Corral  Gulch  station  east  of  the  Tract,  fluoride 
values  have  fluctuated  between  0.4  and  0.6  mg/1  from  January 
to  late  September,  1975.  Two  significant  increases  in  concen¬ 
tration  occurred  in  mid-April  and  late  May.  They  were  associ¬ 
ated  with  the  discharges  from  the  G-S  D18  and  G-S  D19  pumping 
tests.  Fluoride  was  approximately  0.3  mg/1  during  June  through 
July  and  in  September,  1975  at  Corral  Gulch  station  south  of 
84  Mesa.  At  Yellow  Creek  station  near  White  River,  fluoride 
values  ranged  from  a  minimum  of  1.8  mg/1  in  mid-April  to  a 
maximum  of  2.4  mg/1  in  late  August,  1975.  Boron  and  fluoride 
concentrations  are  shown  in  Figures  1.2-34  through  1.2-38. 

v Tables  1.2-3  through  1.2-7  are  summary  water  analysis  for  the 
stream  gaging  stations. 

There  are  three  types  of  precipitation  gages  used  for  collecting 
data  in  RB0SP.  The  storage  precipitation  gages  allows  precipita¬ 
tion  to  be  collected  and  measured  periodically.  This  type  of 
gage  also  gives  information  as  to  how  much  precipitation  has  fallen 
during  this  period.  The  second  type  of  precipitation  gage  is  the 
recording  type  gage  which  allows  the  measurement  of  precipitations 
on  a  daily  basis.  The  third  type  is  the  rainfall-intensity  gage 
which  records  the  time  of  each  rainfall  event  and  measures  precipi¬ 
tation  depth  with  a  time  increment  of  5  minutes. 
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Information  from  the  storage  precipitation  gages  indicate  an  increase 
during  August,  October  and  November.  The  cumulative  rainfall  over 
most  of  August  was  0.9  inches.  The  first  eight  days  in  September 
averaged  0.17  inches  of  moisture  at  each  of  the  three  stations.  The 
next  twenty-three  days  averaged  0.27  inches.  A  strong  increase  then 
occurred  from  October  2  through  November  27  with  cumulative  precipi¬ 
tation  averaging  2.0  inches.  Total  precipitation  from  August  through 
November  for  Dry  Fork,  Box  Elder  Gulch  and  Corral  Gulch  stations 
near  the  west  line  of  Tract  C-a  were  3.1,  2.8  and  3.9  inches,  re¬ 
spectively.  Prior  to  August,  Dry  Fork  and  Corral  Gulch  stations  rteai 
the  west  line  of  Tract  C-a  had  peak  amounts  in  May,  while  the  station 
at  Box  Elder  Gulch  near  the  west  line  of  Tract  C-a  reached  a  maximum 
between  March  and  April.  This  indicates  localized  rain  showers. 

A  dry  period  from  June  23  through  July  12,  1975  was  reported  in 
Report  4.  During  this  time,  no  rainfall  was  recorded  at  Dry  Fork 
and  Box  Elder  Gulch  stations  near  the  west  line  of  Tract  C-a.  Below 
average  rainfall  was  measured  at  Corral  Gulch  near  west  line  of  the 
tract.  However,  review  of  USGS  precipitation  data  indicates  that 
these  data  were  effected  by  evaporations.  Therefore,  the  precipi¬ 
tations  measured  during  this  period  were  not  thought  to  be  represen¬ 
tative.  Figures  1.2-39  through  1.2-41  are  plots  of  storage  type 
precipitations. 

Recording  rain  gages  indicate  that  during  the  period  from  August 
through  October,  widespread  precipitation  occurred  on  October  21 
and  22  which  averaged  0.69  inches.  October  30  and  November  9 
through  10  also  show  rainfall  correlations  between  the  three  sta¬ 
tions.  These  moisture  falls  average  0.34  inches  and  0.10  inches 
respectively.  Other  precipitation  fall  over  August  through 
November  are  not  correctable  between  all  three  stations  indicating 
localized  rain  and  snow  showers.  Average  monthly  precipitation 
values  for  August  through  November  at  Cathedral  Bluffs,  Stake 
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Springs  Draw  near  the  confluence  with  Corral  Gulch,  and  Yellow 
Creek  near  White  River  are  1.32  inches,  0.54  inches  and  0.68  inches 
respectively.  Cumulative  totals  over  this  same  period  for  these 
stations  are  5.26  inches,  2.16  inches,  and  2.75  inches. 

The  rain-gaging  station  near  Cathedral  Bluffs  reported  equipment 
malfunction  in  June  and  July,  1975.  Recording  type  precipitation 
data  were  not  taken  during  that  period.  However,  the  data  from 
the  rainfall -intensity  gage  were  received  from  the  USGS.  Per  their 
advice,  the  rainfall -intensi ty  data  were  used  to  complete  the 
recording  type  precipitation  plots  for  June  and  July,  1975. 

Figure  1.2-42  through  1.2-47  are  plots  of  recording  type  precip¬ 
itation. 

Table  1.2-8  is  the  summary  of  the  total  precipitation  for  each 
A  of  the  rain-gaging  stations  associated  with  Tract  C-a. 
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TABLE  1.2-3 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306240 
BOX  ELDER  GULCH  NEAR  WEST  LINE  TRACT  C-a 


/ 14/75 

5/28/7! 

6/16/7! 

5/25/7! 

1  Alkalinity  (mq/1 J 

257 

250 

267 

274 

- - 

.01 

.00 

.00 

.00 

4  Aromatics ,  Polycyclic 

8 

5 

5 

3 

100 

0 

100 

0 

7.  Beryllium  (uq/1  ) 

8.  Bicarbonat 

e  (nia/1 ) 

□  71 1 

31i 

.  354 

326 

334 

100 

110 

80 

70 

0 

0 

0 

0 

0 

0 

0 

0 

1.6 

.5 

T5 

14  Chloride  ( 

mq/1 

6.0 

5.2 

5.2 

6.0 

15  Chromium  ( 

uq/1 

20 

0 

0 

0 

71  ) 

17  COO 

18  Coliform,  Total  &  Fecal 

iq  Color  (PVC) 

9 

2 

17 

9 

845 

880 

800 

800 

21  Cooper  (uq/1 ) 

3 

6 

2 

1 

.01 

.00 

.00 

.01 

23.  Discharqe  ( C F5 ) 

24  Discharqe,  Instantaneous 

— 

.49 

25  Dissolved  Oxy.qen  (mg/1  ) 

5.5 

8.8 

8.3 

8.0 

.  3 

.4 

.3 

.3 

29  Hardness-  (Ca,  Mq)  (?nq/l) 

340 

380 

350 

340 

30  Hardness,  Non-Carbonate  (mq/1) 

79 

86 

81 

67 

20 

40 

10 

0 

32  Kdeldahl  Nitroqen  (mg/1) 

.37 

2.7 

.66 

.31 

2  . 

3 

T 

20 

10 

20 

20 

/ma/ 1 

49 

46 

47 

44 

5 

20 

0 

5 

.0 

.0 

.0 

.0 

Rq  Nickel  fua/il 

40  Nitrate  (m 

q7lT 

4. 1 

4.4 

4.1 

3.9 

q/1  1 

.00 

.00 

.03 

.03 

.92 

1.0 

.93 

.m 

43  Nitroqen.  Ammonia 

.01 

.00 

.00 

.00 

44  odor  (Seventy) 

0 

0 

0 

0 

2 

1 

E2 

3 

4fi  Ortho-Phosphate  (mq/1) 

.06 

.09 

.03 

.03 

47  Ortho-Phosphorus  (mq/1) 

.02 

.03 

.01 

.01 

48  Pesticides 

8.5 

_ 

9.0 

8:8 

.12 

.41 

.03 

.03 

1  5 

1.0 

.7 

.7 

52  Sel eni um  f ua/ 1 ) 

3 

5 

4 

5 

. 

23 

21 

22 

23 

5d  Si  1 ver  ( ua/1 ) 

56 

49 

39 

55 

1.3 

1. 1 

.9 

1.3 

■37  Sodium  (») 

27 

22 

20 

26 

5A  Solids,  Dissolved  fmq/1) 

520 

527 

432 

521 

fiq  Solids.  Dissolved  T/D 

.77 

_ 

_ 

:  69 

fin  Solids.  Dissolved  T/Ac-Ft 

.71 

.72 

.66 

.71 

fil  Solids,  Suspended 

£9  Strontium  fiia/1) 

S3  Sulfate  (it 

q  / 1  )  . 

170 

150 

140 

160 

wrr) 

.0 

.2 

.2 

.0 

fifi  Temperature  (°C) 

27.5 

8.5 

19.0 

12.5 

fi7  T i tanium  ( uq/ 1 

in - 

50 

2l0 

32 

13 

69.  Vanadium  (ijg/11 

70.  Zinc  (uq/1 

0 

10 

10 

0 

71.  Zirconium 

ua/1  1 

72 .  Calcium  (mq/ 1 ) 

73.  Complete  Element  Span 

74.  Radioactivi tv 

Gross  Alpha  (pci ) 

Radium  226* 

Gross  Beta 

Thorium  230** 

Uranium** 

7 5 .  Total  Organic  Carbon  (mq / 1 ) 

If  TOC  >10  mq/liter,  then 

Nitroqen  (Base  '  Extracti on ) 

Orqanic  Carbon,  Dissolved 

Orqanic  Carbon,  Suspended 

Phenol s 

Sulfur  (Acid  Extraction) 

76-  TrT'l  Ortho-Phosohorous  (iWl)  -^3 

77.  Phosphate  -37 
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TABLE  1 .2-4 
SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  0930235 
CORRAL  GULCH  NEAR  WEST  LINE  TRACT  C-a 


3/12/7S 

3/16/7 

A/9/  7‘ 

4/23/7; 

5/14/7/ 

5/23/75 

11/75 

6/24/7 

7/15/71 

7/30/75 

8/12/75 

3/26/75 

1.  Alkalinity  (mq/1) 

~m — 

301 

2yi " 

322 

318 

305 

312 

316 

349 

m 

A] umi num  ( uq/  i  ) 

— 

— 

■* - 

— 

— 

_ 

_ 

3.  Amnion i a  (mg/1  ) 

TT2 — 

.00 

.  U4 

.00 

.00 

.05 

.04 

,00 

.00 

■  00 _ 

1.  Aromatics,  Polycyclic 

— 

— 

.  Arsenic  (uq/1 ) 

— n — 

5 

4 

0 

4 

4 

J 

4 

4 

4 

5.  Barium  (uq/1  ) 

<ioo — 

0 

100 

Q 

L00 

lji 

?0Q 

0 

100 

200 

.  Beryl  1 i um  ( uq/1  ) 

— 

— 

Bicarbonate  (mq/1) 

395 

367 

355 

393 

388 

37? 

330 

334 

425 

JUS 

1.  Bismuth  (uq/1  ) 

--- 

— 

3.  Boron  (uq/1) 

9D 

100 

90 

_ 

90 

100 

80 

1 10 

i 2D 

LQ£) 

.  Cadmi um  (uq/1 ) 

0 

1 

0 

J2 

0 

JL 

71 

1 

Q 

Q 

?.  Carbonate  (mq/1  ) 

— 0 

0 

0 

0 

0 

0 

Q 

0 

Q 

fl 

3.  Carbon  Dioxide  (mq/1 ) 

~7T0~ 

2.3 

— rr~ 

32 

4.9 

1.2 

2.4 

3. 1 

JL2 

JJ 

}.  Chloride  (mq/1  ) 

778 

9.2 

— “879" 

6.3 

5.9  - 

7.0 

8.3 

6.9 

£2 

ZJ 

.  Chromium  (uq/1  ) 

- 

0 

0 

0 

0 

0 

0 

J) 

J2 

JO _ 

3.  Cobal t  (uq/1  ) 

7.  COO 

3.  Coliform,  Total  6  Fecal 

3.  eolor  (PVC) 

T~ 

TO 

7 

3 

8 

15 

Conducti vi tv,  Specific 

1080 

TT00 

1100 

.900 

1050 

1100 

1200 

1 1  ?5 

Q?S 

1130 

l.  Copper  (uq/1  ) 

"”7 

T~ 

2  7 

1 

- 

4 

0 

? 

4 

L 

.  Cyan i de  (ma/ 1 ) 

“no — 

701 - 

.01 

TOO 

7 00 

.01 

.00 

.00 

■  00 

no 

3.  Discharge  (CFS) _ 

.  Discharge,  Instantaneous 

— nr-" 

703 - 

702 

^ 

.  18 

.  10 

.  .21 

47 

49 

).  Dissolved  Oxyqen  (mq/1) 

— 

770 

S.  7 

9.1 

6.4 

7.0 

9.2 

-  ... 

— 

.  FI uoride  (mg/ 1  ) 

“72 

72 

.2 

.2 

.  3 

.  3 

.  3 

_ 

.  ? 

7 

7.  Gall  ium  (uq/1  1 

Germaniuli.  (uq/1) 

).  Hardness  (Ca,  Mq)  (mq/ll 

"550 - 

430 

420  460 

560 

4^0 

460 

480 

J60 _ 

JZ£L 

).  Hardness,  Non-Carbonate  (mq/1) 

140"  - 

mo 

n3m 

140 

140 

140 

150 

160 

110 

1 30  

.  Iron  (uq/1  ) 

blT 

70 

— 2tr 

30 

30 

10 

30 

JGL 

?Q 

sn 

.  Kjeldahl  Nitroqen  (mg/1) 

4.2 

.36 

:  30~ 

1.0 

.39 

.25 

.65 

1.0 

.47 

.52 

i.  Lead  (uq/1  ) 

— o — 

3 

- T 

2 

'J 

2 

75 

J 

J 

J 

.  Li thium  (uq/1  ) 

70 

10 

1  20 

'20 

To 

20 

10 

?n 

2Q 

20 

.  Maqnesium  (mq/1 ) 

70“ 

99 - 

— 95 

58 

61 

60 

60 

66 

58 

HU 

.  Manqanese  (uq/1) 

O'  "■  “ 

IT"  " 

7 

20 

7 

7) 

75 

JO 

U 

10 

.  Mercury  (uq/1) 

1.0 

70 

TOO-" 

.0 

.0 

,0 

.0 

_ 

7) 

J] 

.  Molybdenum  (uq/'l) 

— 

— 

Nickel  (uq/1  ) 

— 

--- 

Nitrate  (mq/1) 

~ 473 

2.8 

2.2 

* 

6.6 

5 . 3 

4.0 

JU. 

3.6 

JU 

Ni  tri  te  (mq/1  1 

"TOO 

703 

.00 

k io — 

.03 

.00 

.03 

.03 

.03 

.03 

Nitrite  Plus  Nitrate  (mq/1) 

—y 

794 - 

“750 — 

770 

1 . 5 

1.2 

.91 

_ 

.83  . 

72 

Nitrogen,  Ammonia 

.09 

703 - 

mm 

.00  .. 

on 

Odor  (S^rMTyl - 

I 

0  • 

0 

0 

0 

0 

0 

— 

— 

Oil  t  Grease  (mq/l) 

3 

— 

— 0 — 

7 - 

1 

3 

4 

j 

J 

n 

.  Ortho-Phosphate  (mq/1) 

“05 — 

.06 

705 — 

.  Ob 

.’JO 

.  03 

.06 

Ortho-Phosphorus  (mq/l ) 

.1)2""  '< 

702 - 

“02 — 

.02 

,00  ■ 

..  U  1 

.02 

JLL 

J2Q 

jj 

Pesticides 

pH 

B.b 

on — 

'  T.T^ 

7 . 3 

3.1 

8.7 

3.4 

3 

JJ 

_ 

Phosphorus,  Total  (mq/1) 

1.3 

.06 

.03 

.07 

.20 

.01 

.03 

Jln 

nz 

Q2 

Potassium  (ma/1) 

T"5 

1.5 

1.5 

1.4  - 

1.1 

1.0 

1.5 

Ui 

jj 

1.3 

Selenium  (uq/1 ) 

4 - 

4 - “ 

4 — 

3 

5 

4 

4 

5 

1 

Silica  (mq/1  ) 

“T9 - 

20 

75 

79 

7T 

22 

21 

n 

22 

22 

Si  1 ver  ( uq/1 ) 

— 

— 

' 

Sodium  (mq/1) 

75 - 

90 

~wi — 

75  (49 

80 

87 

87 

M. 

as 

Sodium  Adsorption  Ratio 

177 - 

1.9 

1.9 

1.5  !  i . 0 

1.6 

1.8 

1  7 

1  7 

1  7 

Sodium  ('  ) 

7T~ 

31 

32 

26 

19 

28 

29 

28 

29  .... 

2S 

Solids,  Dissolved  (mq/l) 

729 - 

719" 

“719 

709 

563 

699 

734 

760 

755 

232 

Sol  i ds  ,  Di ssol ved  T/D 

705 - 

135 - 

"704 - 

.  19 

— 

.34 

.20 

.49 

■96 

.99 

Solids,  Dissolved  T/Ac-Ft 

799 - 

395 - 

795 — 

.96 

.90 

.95 

1.00 

1.03 

1.03 

1.02 

Solids,  Suspended 

Strontium  (uq/1) 

— 

— 

Sulfate  (mq/1)  . 

2.  /U 

280 

2.yu 

260 

240 

750 

750 

300 

280 

230 

Sulfide  T9/1) 

72 

ro 

TO — “ 

70 - 

7T - 

70 - 

.0 

J3 

22 

J. 

Temperature  (°C) 

"270 - 

21.0 

20. 0 

9.0 

19.0 

18.0 

22.0 

26.5 

21.0 

22.5 

Tin  (uq/1) 

— 

T i tani um  (uq/1  ) 

--- 

--- 

Turbid i tv  J 1 U ) 

750 - 

15 - 

78 - 

7  i 

120 

73 

77  : 

34 

36 

33 

Vanad i um  (uq/1  ) 

— 

--- 

,  Zinc  ( uq/  1  ) 

70 

0~ 

mo 

7*7 

10 

6 

0 

20 

10 

10 

Zi  rconi um  ( uq/1  ) 

— 

— 

— 

.  Cai  ium  (mq/1) 

75 

"75 - 

32 

57 

39 

ComLlete  Element  Spar, 

.  Radioact i vi tv 

Gross  Alpha  (pci ) 

Radi  um'  226* 

Gross  Beta 

Thorium  230" 

Uran i um’* 

.  Total  Oroanic  Carbon  'mq/1) 

— 

— 

If  TCC  ID-me  liter,  tnen 

Nitroflen  (Base  Extraction) 

Organic.  Carbon,  Dissolved 

Orqanic  Carcor,  Suspended 

■Phenol s 

Sulfur  (Ac'd  Extraction’ 

— 7TT - 

— m - 

- - - 

— m — 

— m - 

77.  ^hos'phaYe1' 


.  18 


.09 


,21 


.61 


.03 


.09 
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TABLE  1.2-4 
(CONTINUED) 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  0930235 
CORRAL  GULCH  NEAR  WEST  LINE  TRACT  C-a 


1  Alkalinity  (mq/l) 

XL 


2.  Aluniinum 


3.  Amino n i a 


4.  Aromatics,  Polycyclic 

5.  Arsenic  (un/1) 


6.  Barium  (uq/1) 


7 .  Beryl  1 i urn  ( uq/1  1 

8.  Bicarbonate  (mq/l) 

9.  Bismuth  (uq/1) _ 


*1 


fL 


10.  Boron  ( uq / ■. 

1 1 .  Cadmi urn  ( ug/ 1 ) 

12.  Carbonate  (mq/l) 

13.  Carbon  Dioxide  (mq/~TT 

14.  Chloride  (mq/l 


15.  Chromium  (uq/1 


16.  Cobalt  (uq/1) 

17.  COD  _ 

18' 

19. 


Col i form.  Total  1  Fecal 


Color  7T CU1 


20  Conductivity.  Specific 


21.  Copper  (un/1 ) 


22.  Cyanide  (mq/TT 

-  -  r  '  (c" 


23.  Discharge  (CFS) 


24.  Discharge,  Instantaneous 

25 .  Di-ssol  ved  Oxygen  (mg/.l  ) 

26.  Fluoride  (mq/l ) 


27.  Gall  i uni  (uq/1 ) 


28.  Germaniui.  (  l. g / 1  ) 


29.  Hardness  (Ca,  Hq)  (mq/l) 


30.  Hardness,  ilon-Carbona te  (mq/l) 


31.  Iron  (tio/'lV _ 

32.  Kjeldahl  nitrogen 

33.  Lead  (uq/l)~ 


(mg/ 1  ) 


34.  Lithium  (uq/1 ) 

35 .  Magnesium  (nig/ 1  ) 


36.  Manganese  fuq/l  ) 

37.  Mercury  (uq/1) 

38.  Molybdenum  (ug/1 ) 

39.  Nickel  (uq/1) 


40.  Nitrate  (nq/l 


41.  Nitrite  (mq/l', _ 

42  ilitrite  Plus  Nitrate  ( mq/T) 


43 

44 

45 


Nit 


roqen,  Ammonia 

r  (Severity) 


Odor 


Oil  b  Grease  (mq/l  ) 


46  Ortho-Phosphate  (mo/ 1  I 


Ortho-Phosphorus  ( mg/ 1 


48.  Pesticides 


49.  PH 

50, 


Phosphorus.  Total  (mg/lT 


51  Potassium  fmq/ 1 ) 


Selenium  ( ug/ 1 ) 


Si  I i ca  (mg/ 1 ) 


52  r 

53  _ ,  -  - - 

54  Silver  (uq/1  1 _ 

55  Sodium  (mq/l) _ 

55  Sodium  Adsorption  Ratio 


57  Sodium  (  ',) 


58  Solids.  Dissolved  (mq/l) 

59  Sol  ids  .  Pis  sol ved  T/D 

50  Solids.  Dissolved  T/Ac-Ft 


5i  Solids.  Suspended 


52  Strontium  fuq/l 1 

53  Sulfate  (jn^/l'l 


5d  Sulfide 


frngm 


fi5.  Temperature  (^C) 
66  Tin  (uq/1 ) 

57  Titanium  (uq/1) 


Turbidity  OIU) 


68.  _ _ _ 

69.  Vanadium  (uq/1  1 

70.  Zinc  (uq/1) 

7 1 .  Zirconium  (uq/l) 


72.  Calcium  (mq/l) _ 

73.  Complete  Element  Span 

74.  Radioactivi ty 


Gross  A1 pha  ipci ) 
Radium  226* 


Gross  Beta 


Thorium  230" 


Uranium* _ 

Total  Qmanic  Carbon  mg / 1 ) 
If  TAG  FT  i-o.'  1  iter,  -  men 


Nitrogen  (Ease  Extract’ PL 


Organic  Carbon,  Dissolved 


Organic  Carpjr,  Suspended 


Phenols 


Sulfur  f Acid  Extraction") 


To':il  Ortnn-Prc  s.-njrous  '"'9 


76 _ _ 

77.  Phosphate _ 

7 8 .  Phosphorus,  Dissolved 


9/8/75 


5/24/7 


irr 


Ter 


200 


416 


<5 


100 


JTT 


775 


<3 


16 


1050 


.00 


7FT 


9.0 


<3 


<5 


470 


130 

0 


.43 


20 


60 


.0 

46_ 

<5 


3.8 

.03 

.86 


.00 


0 


.00 


8.2 


.07 


1.2 


21 


86 


1.7 


28 


756 


.55 


1.03 


1400 


280 


.  3 


12.0 


<5 


<3 


<3.0 


10 


90 


<8  9 


8.0 


.01 


TTT 


ror 


-200 


<1 


407 


100 


3.3 


7.3 


10 


1100 

1 


.00 


7TT 


9.8 

.3 


480 


150 


40 

.64 


20 


61 


10 


.0 


3.4 


.03 


.78 


.01 


.01 


8.3 


.06 

1.1 


21 


89 


1.8 


29 


767 


.91 


1.04 


290 


13.5 


20 


10 


93 


.01 
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TABLE  1.2-5 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306242 
CORRAL  GULCH  EAST  OF  TRACT  C-a 


Date 

1/1277? 

1100 

372577'! 

1415 

4/977? 

1045. 

4/9/7: 

non 

4/2377= 

non 

s?T4,T 

124-  . 

5/23/7: 

.li.30 

mr- 

aWb 

W7 

7/ 107 7 

1110 

417 

719 

f)03 

421 

S/ij 

401 

389 

3ol 

— 

— 

_ 

3.  Ammonia  (mg/1  ) 

.28 

— 

— - 

25 

45 

03 

22 

.uu 

.00 

.04 

TOO 

.00 

4  Aromatics,  Polycyclic 

5 

7 

> 

5 

Q 

”7 - 

~T 

b 

6 

6 

50 

■  inn 

inn 

“Ton 

u 

100 

'? 

5  OH 

QOl 

7  35  . 

8n 

-24-5 

4b  I 

489 

475 

464 

£ 

— 

— 

— 

— 

100 

*320 

550 

160  

670 

ibu 

IbO 

120 

160 

_ 

n 

J 

] 

0  .... 

U 

71 

3 

0 

_ 

_ 

0 

o  ■ 

0 

0 

0 

0 

0 

'  rr~ 

13 

_ 

_ 

7.2 

7.4 

55 

13 

3.9 

_ 

-  -  - 

11 

1 6 

ii 

15 

8 . 8 

9.7 

11 

10 

1 1 

_ 

|Q 

0 

0 

0 

75 

0 

0 

0 

5 

_ 

— 

— 

— 

— 

1 7  COD 

94 

_ 

_ 

_ 

— 

— 

— 

8 

_ 

5 

T3 

5 

6 

17 

n 

£ 

6 

1200 

_ 

1725 

1550 

130C 

1 550 

1100 

1200 

non 

1150 

1200 

2 

_ 

3 

6 

1 

0 

1 

0 

4 

3 

.00 

on 

.01 

.01  - 

.02 

.02 

.01 

.00 

.00 

34 

1 . 1 

l.'j 

-  4c 

3.  1 

— 

1 . 5 

1 . 1 

1*0 

9.0 

5.4 

6.4 

7. 3 

270 

3.1 

5.0 

4.8 

b .  ! 

7 . 6 

4 

10 

4.3 

.4 

2.8 

.  5 

.  5 

.  5 

.6 

.  4 

(2 

— 

— 

— 

— 

— 

_ 

— 

-  -  - 

— 

— 

— 

520 

360 

380 

430 

390 

420 

410 

430 

460 

430 

30  Hardness,  Non-Carbonate  .mq,,  ;  ) 

98 

_ 

_ 

0 

T5 

pTd - ^ 

(T 

42 

6 

37 

75 

83 

12C 

30 

1 0 

JC  7 

nr- 

/D 

ZD 

10 _ 

20 _ 

.67 

_ 

2.4 

1.1 

.14 

2,2 

.67 

.  30 

.52 

.30 

.  19 

'£ 

? 

8 

a —  : 

■j 

0 

1 

75 

3 

14 

30 

20 

TOT 

20 

10 

10 

0 

.10 

10 

35  Magnesium  (mq/1) 

70 

_ 

5? 

59 

f  3 

53 

56 [oA 

55 

64  _ 

57 

"TO”  ~ 

43 

0 

7° 

40 

t 

0 

0 

.  0 

3 

V 

.0 

.0 

.  0 

30 

— 

— 

— 

— 

— 

- :  .  ... 

— 

.  .  . 

'4 

_ 

_ 

■  .  

_ 

— 

— 

— 

— 

40  Ni tra te  f  mq/ 1  ) 

1  2 

— 

1.2 

1 . 5 

1 . 4 

•5  .o 

3.0 

2.5 

i .  6 

1 .  5 

1 . 3 

4)7 — 

_ 

.00 

.  10 

-.00 

:03 

0. 3 

.03 

.03 

•.  03 

28 

23 

.36 

.32 

.  68 

.69 

.  57 

.37 

34 

22 

27 

.12 

.02 

.17 

.00  . 

.00 

.03 

.■  00 

.00 

44  Odor  (Severity) 

3 

?. 

2 

0 

a 

1 

0 

n 

0 

1 

4 

.2 

3 

2 

2 

3' 

8 

i 

1 

.28 

06 

12 

1  ? 

.00 

.  Or 

.  15 

09 

02 

.  94 

‘05  "*■ 

.04 

.00 

.  22 

.05 

.01 

.  02 

4',  ’  Pesticides 

u 

7.8 

8  3 

37? 

7-  1 

6.0. 

770 

2.2 

8.2 

8 . 9 

8.  2 

'  -  * - L.  ■—  ■  ■  . . - . — r - 

.37 

60 

1-14 - 

.54 

.07 

.04 

.04 

.04 

1.4 

2  3 

2.0 

i ..  3 

2.2  ■ 

1.4 

1.4 

1.4 

1.6 

1 . 4 _ 

52  Selen i um  { uq !  1  } 

2 

7 

1  >2 

5 

3 

3 

3 

4 

5  2  5 id i ca  ( rnq/1 : 

13 

IQ 

19  !; ! 

75 

43 

ZI 

8  l 

0 

_ 

— 

— 

— 

55  Sodium  (mq/1) 

110  ■ 

'ion 

240 

iio 

250 

94 

no 

119 

1.1  n 

120 

?  1 

6  8 

57  4  ■  |2.4  ;6.b 

2.0 

2 . 4 

_ 

2 . 5 

32 

64 

58  1 36 

53 

33 

' 

36 

37 

78 

828 

1  140 

n?p, 

601 

/24 

^75 

.79  3 

50  Solids,  Dissolved  'T/D 

.77 

3.57 

37*  r  r-f 

r  =4 

— 

2.9/ 

7 . 34 

1.33 

fin  Solids,  Dissolved  T/Ac-Ft 

1  14 

1  55 

7-  !-  T" 

1  19 

.94 

.  98 

1.05 

1 . 06 

1 .  os 

61  Solids,  Suspended 

6?  Strontium  fud/1) 

1  800 

_ 

— 

— 

_ 

■  ■  - 

63  Sulfate  ( mq/ 1 )  . 

290 

240 

73TT 

.290 

too"" 

7urr 

3  10 

76TT 

290 

fid  suUide  wn - 

.0 

3 

775 - 

- - 

2 

70 

.  0 

.  2 

fifi  .Temperature  ("Cl 

8.0 

... 

7.0 

1  3.0 

14.0 

11.0 

19.0 

15: 0 

15.0 

17.0 

13.  n 

fifi  Tin  ( uq/ 1  ) 

« 

— 

-  - 

— 

tin — 

— 

— 

..... 

6  7  Titanium  ( u q /  1 

P - 

... 

— 

*r- 

< 

fifi.  Turbidity  did) 

1000  . 

_ 

S40 

n 

tit 

lbtl 

5>  1 

T3~ 

‘T 

.  -  . . 

69.  Vanadium  v n _; / 1 ) 

3.0 

_ 

_ 

.  _  . 

_ 

— 

— 

— 

_ 

_ 

70.  Zinc  (ug/1) 

0 



_ 

12 

10 

6 

0 

20 

u 

71 .  Zi rcon i urn  (uq,  1  ) 

(9 

— 

— 

... 

72.  Calcium  rng/1 

60 

55 

FT 

73.  Complete  Element  Scan 

s _ 

_ 

74.  Radioactivity 

{ 

Gross  Alpha  (pci) 

<10 

— 

— 

— 

i 

---  ' 

■Had i  urn  ‘226 + 

1 

Gross  Beta 

<T7T- 

t 

— 

Tho'ri un  2V\" 

ttran iun** 

75.  Total  Oroanic  Carbon  lmq/1) 

9.8 

_ 

_ 

_ 

i  —  . 

... 

If  TOC  10  no/ liter,  then 

r  ■ ~ 

ili  tronen  •  ( Base  ,  c  ■  tra'  t  ion ) 

! 

-  .Organic  Carbon,  Dissolved 

Orqanic  Carbon,  Suspended 

Pnenol s 

Sulfur  .'At. id  Attraction) 

76.  ;uSj  Ort  -Pnn  >  ‘'-norotis 

.11' 

— 

.■58 

r  : 

Zz 

97 

n  7 

.  04 

77.  Pnosphate 

- 

- 

- 

- 

1 

.  1  5  " 

7  .  3 

1  .  7 

.  7 1 

.  »7 
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TABLE  1.2-5 
(CONTINUED) 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306242 
CORRAL  GULCH  EAST  OF  TRACT  C-a 


* 
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TABLE  1.2-6 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306244 
CORRAL  GULCH  SOUTH  OF  84  MESA 


Wi 

6/  2  5/  < 

1300 

3/71577 

1330 

517  30 n 

1430 

£797750 

0930 

'/24:  " 

’345 

.  A1 kal ini ty  (mq/1 ) 

"537~ 

477 

523" 

525 

540*  ‘ 

4/9 

?.  Aluminum  (uq/i) 

— 50  ' 

"TO  [ 

3.  Ammonia  (mg/l) 

.01 

.00"" 

.00 

.05 

.00 

.06 

?.  Aromatics,  Polycyclic 

I 

.  Arseni c  (un/1  ) 

3 

1 

5 

6 

7 

5.  Barium  (uq/1  ) 

— tr~ 

0 

— 0 

■200 

ICO 

7 .  Beryl  1 i um  (uq/ 1 ’ 

7T 

<2 ! 

. . 

CTO 

”382 

”633 

640 

650 

584 

3.  Bismuth  'uq/1 } 

■  9 

■9 

).  Boron  '(uq/  1  ) 

i  yu 

TOO 

"  TOO 

'  150 

”“7T0 

T50 

.... 

I.  Cadmium  (un/1  ) 

0 

0 

1 

1 

0 

g 

?.  Carbonate  (n'q/l 

— 0 

- 0~“ 

0 

0 

0 

0 

3.  Carbon  Dioxide  (mq/1) 

T7 

2.0 

4'n~" 

“372 

8.4 

7'h 

1.  Chloride  ( mq /  1  ) 

T9 — 

~71 - 

23 

— 7T— 

T9— 

19 

j.  Chromium  (uq/1) 

10 

— o — 

10 

0 

IT" 

it) 

3.  Cobalt  (uq/1) 

T 

7.  COD 

1.  Col i form,  Toral  5  Fecal 

.  Col  or  ( 001)7 

).  Conductivity.  Soecific 

2000  ' 

”T730“” 

2000 

1900 

1800  ^ 

980 

.  Copper  (un/1) 

0 

1 

1 

2 

3 

■  L 

_ 

.  Cyanide  (mn/1 1 

“TOO 

.01  " 

'TOO 

.00 

“TOO 

.00 

Discharqe  (CFS) 

_ 

.  Discharae,  Instantaneous 

— 

TBT 

.SO 

.72 

"T27 

.43  : 

.  Dissolved  Oxyqen  (mq/1 ) 

INI 

10.4  " 

“  77  6 

rrrr~ 

10.2— 

‘  *’/g 

.  F 1 uoride  (mq/ 1 ) 

— 73 

E3 

'  .3"' 

.4 

.3 

.  j 

.  Gal  1  ium  ( uci/1  ) 

<"4 

<4 

.  German  1ui‘.  (uq/1) 

TTJi 

<9 

.  Hardness  (Ca,  Mq)  (mq/1) 

“750 

(“790 

“760 — 

“790 

790 

560 

.  Hardness,  Non-Carbonate  (mq/1) 

220 

hj?o — 

T40 

'  "270 

250  .  ■  " 

.  Iron  (uq/1) 

120 

40 - 

— 60 

r, 

iiV 

.  Kjeldcthl  ilitroqen  (mg/1) 

.42 

T743 

.79 

736 

.41 

.  Lead  (uq/1 ) 

0 

- P 

u 

- 1 

..  A _ L _ 

.  Lithium  (un/1  ) 

20 

0 

0 

0 

10 

.  Magnesium  (mq/l) 

110 

120 

100 

120 

120 

91 

.  Manqanese  (uq/1) 

B0 

10 

250'  ' 

190” 

no 

T70 

.  Mercury  (uq/1) 

.0 

n — 

.0 

.0 

.0 

.1 

Molybdenum  (uq/1) 

60 

55 

-Nickel  (uq/1  7 - : - 

TT' 

<9 

.  Mi trate  (mq/1  ) 

772 

b./ 

1272 

3.9 

2.8 

-  • 

Nitrite  (mg/ 1  ) 

TOO 

.0/ 

.13 

.16 

.13 

.10 

Nitrite  Plus  Nitrate  (mq/1) 

“TOO — 

hn — 

TCT — 

'  V  94 

“TOO 

- 

.  Nitrogen,  Ammonia 

.01 

.00 

.00 

.04 

.00 

.35  1 

Odor  (Severity) 

0““ 

0 

0“ 

0 

0 

C 

Oi 1  &  Grease  (mq/ 1 ) 

0 

- 2 — 

“”7J — 

1 

- T-* 

J 

.  Ortho-Phosphate  (no/1) 

! 

Ortho-Phosphorus  (mn/1 ) 

Pesticides 

.  pH 

“775 

8.6 

8.4 

8.5 

TO 

771 

Phosphorus,  Total  (mq/1) 

.01 

h7J6 

.04 

.02 

.02 

.00 

Potassium  (mq/1) 

1.9 

12.4  “ 

4.4 

4.1 

2.8 

:,3 

Selenium  i un / 1 ) 

1 

6 

.  3  - 

3 

2  ' 

3 

Silica  (mq/1) 

17 

15 

””7T — 

17 - 

20 

T7 — T 

Si  1 ver  ( un '  1 ) 

•  1 

<1 

Sodium  (mq/1) 

190 

170 

180 

190 

180 

77o 

Sodium  Adsorption  Ratio 

3.0" 

'  276“ 

2.3 

2.9 

2'.  8 . 

775 

Sod l um  (  ) 

35  ' 

32 

34 

34 

33 

36 

Solids,  Dissolved  (mn/1) 

T370 

T320”7 

noo 

“T370 

1060 

:21o 

Solids,  Dissolved  T/D 

— 

7739 

TTSB — 

"7766 

.99 

7740  t  " 

Solids,  Dissolved  T/Ac-Ft 

1785 — 

7730 

T789 — 

17)6 

1785 

“T85  ] 

Solids,  Suspended 

Strontium  (uq/1) 

7300 

7800  1 

Sulfate  (mq/1) 

590 

580 

600 

'580  ~ 

570 

510.  s  ^ 

Sul  fide  ['"y/ 1  ) 

.0 

.0 

TT — 

.0 

T  .TT 

75  j  ^ 

'Tempe  nature  l) 

10. 0 

13.0 

20.0 

23.0 

T77S 

20.5  1 ! 

Tin  (uq/1  ) 

<9 

<y 

- ”” ! —  7 

Titanium  :  vi  7  ' 

"~<5 

<7  ■  r 

Turbidit.  Ji'Jj 

- 2 — 

20 

6 

5 

0“ 

r 

.  Vanadium  (uq/1)  - 

<.9.0 

74.  0  " 

.  Zinc  cog/l) 

'  10 

TO — 

TCT 

— 20 

TT 

“TO”'  ■  ' 

.  Z  i  rcon  i  um  (uq,  1 ') 

.  Calcium  (mn/11 

120 

“T20 

TPTO 

120 

120 

no 

.  Complete  Element  Spar. 

- - 

.  Rad ioact i v  1 1 : 

Gross  Alpha  (pc 

■Ra'di-w  226* 

f  — 

Gross  Beta 

Thorium  2  3/** 

— ”  T 

Uranium** 

j 

.  Total  Omani.  Caroon  rq 

11 

If  TOC  1*1  '  ;  *er.  t-e* 

Nitrogen  '(Base  E^tra-; v:r. 

I _ 

Orqanic  Carper.  DTssoTsd 

Oraanic  Carbor,  S^sPer, tec 

— 

Phenol s 

Sul  fur  'A.,  id  'E  ■  t ''a  t  t '  v 

Total  C'  sne-i  '.fj-  n-  .-pus 

.01 

.00  1  .01  I  .01 

.01 

*  ,J  -  _  ^  - _ _ 1 _ 

Phospn.atv 

Phosphorus ,  -• : 

.oi  ;  .oo  i  .02  ,oo  i  .oi 

.01 

i  i 

_ 

20 


TABLE  1.2-7 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306255 
YELLOW  CREEK  NEAR  WHITE  RIVER 


Date 

Trvrm 

1  4DO 

"177577 

1030 

mm 

nnn 

'4/47  7- 

i  Ann 

4/2377' 

i  non 

'5/1 57  7‘ 

non 

w* 

IBP 

mp 

W75 

1.  Alkalinity  (nxj/ 

Tl 

1330 

1330 

1380 

1580 

1220 

1380 

1270 

1460 

1500 

1280 

1580 

1510 

- 

1  50 

3  Anmonj  a  (mcj/i) 

.00 

.22 

.24 

.30 

nn 

l-qb 

.00 

.01 

.03 

.00 

.05 

.00 

4  Aromatics,  Polycyclic 

5.  Arsenic  (uq/1 ) 

5 

3 

1 

j 

£ 

6 

5 

"*”5 

9 

6 

4 

6 

6.  3=rium  (uq/t ) 

Hcs 

100 

^100 

300 

n 

300. . 

200 

300 

200 

400 

0 

400 

7  Beryllium  (uq/ 1 ) 

<i 

— 

— 

— 

1620 

1210 

1480 

930 

1  490 

1510 

115(3 

1490 

1550 

1340 

59o 

1220 

9.  Bismuth  (uq/1  ) 

Cl  5 

10  feoron  ( uq/ 1  ) 

550" 

133 

680 

700 

£30 

£40 

b40 

mo 

mo 

b/U 

690 

720 

11  Cadmium  (uq/l) 

Cl  70 

I 

0 

0 

J 

2 

i 

0 

0 

1 

1 

1 

12.  Carbonate  ( mcj/ 1 ) 

0 

203 

97 

0 

1 

87 

194 

140 

139 

107 

6d/ 

303 

13.  Carbon  Dioxide  mq/l) 

173 

5.2 

4.3 

6.2 

3.8 

JLi 

— 

1.1 

2 . 3 

/.9 

3.9 

12 

14)  Chloride  (mq/l 

130 — 

no 

130 

130 

120 

120 

hot 

mo 

130 

lit) 

14U 

140 

15.  Chromium  (uq/1 

cl  5” 

0 

0 

0 

£ 

Q 

K 

“0 

73 

”0 

0 

0 

16.  Cobal t  (uq/1 ) 

<li 

— 

— 

— 

_ 

17.  COD 

7 

— 

— 

— 

— 

— 

IS.  Colifor'm,  Total  Z,  Fecal 

19.  Color  (PVC) 

3 

10 

3 

2 

A 

3 

20 

20 

20 

15 

20 

20 

20  Conductivity,  Soecific 

3500 

3600 

3250 

3400 

qqnn 

3000 

3020 

4000 

4200 

3800 

3500 

4000 

21.  Copper  (uq/1) 

5 

0 

3 

1 

1 

3 

2 

1 

3 

4 

22.  Cyanide  (mo/1) 

TISO — 

.00 

— 

.00 

mo 

..QQ  ..j 

.00 

.00 

.00 

.00 

.01 

.  00 

23.  Discharqe  (CFS) 

— 

— 

— 

— 

— 

— 

24.  Discharqe,  Instantaneous 

2.9 

2.2 

1.2 

3.3 

1.9 

1  7 

— 

— 

1.  1 

1.9 

1. 1 

— 

25.  Dissolved  Oxyqen  (mg/1) 

8.5 

10.6 

10.4 

9.1 

9.6 

7.6 

9.7 

8.6 

3.4 

7.4 

11.0 

8. 1 

26.  Fluoride  (mq/l  ) 

2.0 

1.9 

1.2 

1.6 

ZJ 

ZJ 

2.0 

2.4 

2.4 

1.8 

2.5 

2.2 

2/.  Gal  1 ium  (uq/ 1 ) 

<3 

— 

— 

— 

28.  Germanium  (uq/1) 

<20 

_ 

_ 

— 

_ 

_ 

29.  Hardness  (Ca,  Mq)  (mq/l) 

550 

650 

500 

590 

550 

£zm 

500 

550  . 

500 

‘500 

490 

510 

30.  Hardness,  llon-Carbonate  (mq/l) 

0 

0 

0 

0 

0 

Q 

0 

”0 

13 

0 

71 

"0 

31 .  I ron  (uq/ 1 ) 

65 

20 

10 

10 

30 

A0 

660 

2lJ 

1U 

20 

00 

TO 

32.  Kjeldahl  Nitroqen  (mg/1) 

.17 

.71 

— 

2.6 

.60 

.30 

1.4 

.98 

.45 

.  86 

.  57 

.52 

33.  Lead  (uq/1  ) 

<16 

0 

0 

0 

q 

A 

$ 

1 

1 

0 

2 

l 

34  Lithium  fuo/1  1 

lbO 

120 

120 

140 

nn 

170 

120 

170 

160 

130 

160 

IPO 

35.  Maqnesium  /mq/l 

l 

no 

130 

98 

120 

130 

120 

100 

120 

no 

96 

no 

no 

36.  Manganese  (uq/1 

14 

20 

10 

10 

30 

10 

50 

0 

m 

rJ 

37.  Mercury  (uq/1) 

.0 

.0 

.3 

.0 

n 

2 

•0 

.0 

.0 

.0 

.  0 

.0 

38  Molybdenum  (uq/1) 

30 

_ 

_ 

— 

■ 

39.  Nickel  (uq/1) 

<10 

— 

— 

— 

— 

— 

40.  Nitrate  (mq/l) 

7C3 — 

6.6 

9.  7 

7.9 

4.4 

IA 

1.5 

.04 

.49 

2.2 

4.4 

1.2 

41.  Nitrite  (mq/l ) 

.00 

.03 

.03 

.03 

.03 

.03 

.03 

.00 

.0/ 

.03 

.  03 

.  20 

42  Nitrite  Plus  Nitrate  (mq/l) 

2.1 

1.5 

IK — 

1.8 

1.0  • 

.58 

.35 

.01 

.  13 

.  51 

1.1 

.  34 

43.  Nitrogen,  Ainmonja 

.00 

.17 

.  19 

.23 

.00 

.06 

.00 

.01 

.02 

.00 

.04 

.00 

44  Odor  (severity) 

2 

2 

_ 

— 

0 

0 

0 

15 

0 

0 

0 

45  .  Oi  1  l  Grease  (mq/l ) 

3 

3 

_ 

2 

2 

1 

“T“ 

13 

— 

i 

TI 

0 

46  Ortho-Phosphate  (mq/l) 

.15 

37 

.34 

.  15 

12 

06 

.06 

.00 

.03 

.00 

.00 

.00 

47  Ortho-Phosphorus  (mq/l ) 

.05 

.12 

.11 

.05 

04 

.02 

.02 

.00 

.01 

.00 

.  n0 

.00 

48.  Pesticides 

49.  pH 

8.4 

8.7 

8.8 

8.7 

8.8 

8.7 

— 

9.4 

9.1 

8.5 

3.9 

8.4 

50.  Phosphorus.  Total  (mq/l) 

.02 

.13 

_ 

.79 

09 

04 

.10 

.01 

.01 

.24 

.03 

.05 

51  Potassi um  (mo/1 ) 

4.6 

3.5 

3.8 

4.4 

7.4 

3.9 

4.5 

3.5 

3.6 

5.5 

3.  9 

5.0 

52  Selenium  (uq/1) 

3 

2 

3 

3 

1 

1 

3 

2 

2 

2 

2 

3 

53  Si  1  i  ca  (mo/1 ) 

20 

14 

14 

14 

11 

7.1 

5.7 

1.0 

3.  / 

m 

.  J 

i.i 

54  Si  1 ver  ( uq/ 1 ) 

<2 

_ 

_ 

_ 

55  Sodium  (mq/l) 

710 

700 

680 

840 

710 

740 

630 

730 

780 

700 

810 

800 

56  Sodium  Adsorption  Ratio 

13 

12 

13  . 

15 

13 

13 

13 

15 

15 

14 

16 

15 

57.  Sodium  (*) 

74 

70 

75 

75 

73 

74 

74 

76 

77 

75 

73 

77 

58  Solids,  Dissolved  (mq/l) 

2320 

2450 

2270 

2740 

2330 

2430 

2250 

'25473“’ 

2530 

2230 

7555 

75213 

59.  Solids,  Dissolved  T/D 

18.6 

14.6 

7.66 

25.0 

12.0 

11.2 

— 

7.51 

12. 1 

/  .  5/ 

— 

60  Solids,  Dissolved  T/Ac-Ft 

3.16 

3.33 

3.09 

3.73 

3.17 

3.30 

3.06 

mm-1 

3.44 

3.10 

3.4/ 

3.43 

61  Solids.  Suspended 

6?  Stronti um  ( uq/1 ) 

3500 

— 

— 

— 

63.  Sul  fate  (mq/l  )  , 

490 

640 

470 

630 

600 

570 

“550 

“000 

300 

540 

no 

530 

64  Sulfide  ([n9/l) 

.0 

.1 

.3 

.2 

.1 

.  1 

PI 

.  J 

.3 

IT 

“7 n 

.  u 

65  Temperature  (UC) 

9.0 

3.5 

6.0 

9.0 

9.0 

17.0 

9.5 

21.5 

24.0 

19.0 

1/.0 

mu 

66.  Tin  (uq/1 ) 

:15 

— 

— 

— 

— 

— 

67  Ti tanium  (uq/1  ) 

SI  0 

— 

— 

— 

— 

— 

68  Turbidity  dill) 

3 

85 

3 

400 

56 

18 

mo 

23 

“ 4~ 

lbl) 

12 

44 

69.  Vanadium  (uq/1  ) 

<s  n 

— 

— 

— 

— 

— 

70.  Zinc  ( uq/ 1 ) 

6 

0 

6 

20 

0 

6 

30 

10 

1(3 

20 

40 

T7J 

71.  Zirconium  (uq/1  ) 

!25 

— 

— 

--- 

— 

— 

72.  Calcium  (mq/l ) 

37 

45 

373 

713 - 

TI - 

73.  Complete  Element  Span 

74.  Radioactivity 

Gross  Alpha  (pci) 

Os 

_ 

Radium  226* 

Gross  Beta 

8.8 

— 

_ 

_ 

_ 

Thorium  230** 

Urani um** 

75.  Total  Organic  Carbon  (mq/l) 

4.7 

— 

— 

— 

— 

— 

If  TOC  10  mq/l iter,  then 

Nitroqen  (Base  Extraction) 

Organic  Carbon,  Dissolved 

Organic  Carbon,  Suspended 

Phenol s 

Sulfur  (Acid  Extraction) 

76.  Total  Ortho-Phosphorous(ro/1 

.06 

.12 

.30 

.42 

.01 

.01 

.02 

.01 

.01 

05 

;ri 

.  TjZ 

77.  Phosphate 

... 

— 

--- 

— 

.28 

.12 

71 

03 

.03 

.  74 

.15 

78.  Phosphorus,  Dissolved 

--- 

--- 

— 

--- 

--- 

--- 

... 

— 

— 

— 

21 


TABLE  1.2-7 
(CONTINUED) 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306255 
YELLOW  CREEK  NEAR  WHITE  RIVER 


9/24/7 

1046 

jlO/15/ 

1 OQQ 

5 

1  A1 kal ini ty  (mq/ 1 ) 

1550 

1560 

590 

^73 — 

0.0 

0.04 

0.04 

A 

7 

5 

6  Bari  um  ( uq/ 1 ) 

20Q 

200 

200 

<4 

.  .  __ 

_ - _ 

1620 

1900 

790 

- 

9  Bi smuth  ( un/ 1  ) 

<20 

770 

TSo 

690 

_ 

— 

1 1  Cadini  urn  (  uq/1 ) 

1 

1 

0 

. 

135 

0 

75 

13  Carbon  Dioxide  (mq/1) 

0.2 

24 

7.8 

14  Chloride  (mq/1 ) 

150 

140 

no 

80 

10 

0 

■  w~ 

17  COD 

19  Color  (PCU) 

4000 

4000 

4000 

2 1  Copper  (uq/ 1 ) 

4 

4 

0 

0 

0 

0 

23.  Discharqe  (CFS) 

0.0 

1-3 

0.92 

9.9 

12.2 

2.3 

2.3 

2.1 

<10 

520 

570 

570 

_ 

_ 

0 

0 

0 

.  * 

20 

10 

10 

32.  Kiel  da  h 1  Nitroqen  ( mg / 1 ) 

0.89 

0.48 

0.76 

— 5 

0 

0 

120 

IbO 

150 

35  Maqnesi um  (mq/1) 

no 

120 

120 

0 

10 

10 

0.0 

0.0 

0.  1 

55 

. 

39  Nickel  (uq/1) 

<20 

40  Ni tra te  (mq/ 1  ) 

2.8 

3. A 

2.9 

41  Ni tr i te  (mq/ 1  ) 

0.2 

0.03 

0.03 

0.7 

0.78 

.00 

•03 

.03 

44  Odor  (Severity) 

0 

0 

0 

1 

0 

0 

46.  Ortho-Phosphate  (mq/1 ) 

48-  Pesticides 

49  pH 

10.1 

8.  1 

8.6 

. 

4.8 

3.7 

4.3 

5?  Sel en i um  ( uq/ 1 ) 

2 

2 

2 

5  3  Silica  (mo/ 1  ) 

8.9 

9.3 

6.4 

54  Silver  (uq/1  ) 

<  2 

55  Sooi um  (mq/1 ) . 

820 

870 

800 

16 

15 

1  5 

57  Sodium  (  ) 

77 

76 

75 

59  Solids.  Dissolved  (mq/1) 

2570 

2600 

’640 

59  Solids,  Dissolved  T/D 

9.69 

6 . 56 

SO  Solids,  Dissolved  T/Ac-Ft 

3.5 

7.54 

3.59 

61  Solids,  Suspended 

6?  Strontium  (uq/1) 

3000 

S3  Sulfate  (mq/1)  , 

510 

520 

580 

64  Sulfide  WD 

0.0 

0.0 

0.2 

65  Temoerature  (°C) 

19.5 

8.5 

1.5 

66  Tin  (uq/1  ) 

<20 

67  T  i  tan  i  urn  ( uq/ 1  ) 

<10 

Sfl  Turbidity  J|UJ 

20 

20 

5 

5?.  Vanadium  (uq/ 1 ) 

<10 

70.  Zinc  (uq/1) 

0 

10 

10 

71.  Zirconium  (uq/1) 

72.  Calcium  (mn/ 1  ) 

25 

71 

32 

73.  Complete  Element  Span 

74 .  Radioac t i v i tv 

Cross  Alpha  (pci) 

Radium  226* 

Cross  Beta 

Tnoriur  230** 

bran i um** 

"5.  Total  Ornanic  Caroon  'nq/l) 

29 

TOC  19  rc  1  iter,  tnen 

Citronen  (Base  Extraction) 

Ornanic  Carbon,  Dissolved 

22 

Oroanic  Carbor,  SusDended 

?henol s 

Sulfur-  ’ •" c i d  Extraction) 

7£  r  ,■*'•  -  -  Fr.osbnorous  (mq/1 

0.2 

0.2 

0.2 

77.  0nospna*e 

72.  Dhosohorjs,  Dissolved 

0.04 

0.04 

0.02 

22 


Figure  1.2-2 
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Figure  1.2-33 
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1.2.3 


ALLUVIAL  AQUIFERS 

The  drilling  and  completion  of  fifteen  alluvial  aquifer  test 
holes  associated  with  Tract  C-a  were  described  in  RBOSP  Progress 
Reports  2,  3  and  4.  The  holes  which  encountered  water  were: 

G-S  S-7,  G-S  S-8,  G-S  S-ll,  G-S  S-12,  G-S  S-19,  G-S  S-22,  G-S  S-23 
and  G-S  S-24. 

The  alluvium  of  Dry  Fork,  "Rinky  Dink"  Gulch  and  84  Mesa  has  been 
unsaturated  to  date  as  determined  from  the  respective  alluvial 
shallow  holes:  G-S  S-6,  S-13  and  S-14,  and  those  located  near 
84  Mesa:  G-S  S-15  through  S-18.  Continuous  water  level  recorders 
(Stevens  Type  F)  were  installed  at  G-S  S-7,  G-S  S-8,  G-S  S-ll, 
and  G-S  S-12. 

Water  quality  information,  conductivity,  temperature,  pH,  and 
water  level  data  for  the  alluvial  holes  monitored  on  or  near 
Tract  C-a  are  shown  on  Figures  1.2-48  through  1.2-63. 

When  previous  data  are  compared  with  those  collected  in  September 
through  October,  two  general  trends  appear  to  be  present.  Tem¬ 
perature  continues  to  drop  in  all  holes  during  the  fall,  except 
G-S  S-24.  These  drops  ranged  from  about  .7°C  to  4.5°C  and  averaged 
2.6°C  change  from  September  through  November.  Prior  to  September, 
temperatures  have  ranged  from  7. 5°C  to  13.5°C.  Water  temperatures 
increased  from  March  through  early  July  and  August,  then  declined. 

Water  levels  generally  continue  to  drop  since  July.  Exceptions 
to  this  are  G-S  S-19  which  has  been  rising  since  September,  and 
G-S  S-7  which  rose  after  troughing  in  early  October.  The  changes 
in  water  levels  are  from  .5  feet  to  4  feet  (G-S  S-8)  with  an 
average  change  of  1.5  feet  over  September  through  November.  Prior 
to  September's  results,  the  water  level  increases  during  May  and 
June  in  the  alluvial  holes  are  thought  to  be  due  to  infiltration 
of  increased  runoff  from  snowmelt.  The  magnitude  of  the  increase 
varied  depending  upon  the  drainage  system  in  which  the  hole  was 
1 ocated. 
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Water  levels  in  alluvial  holes  GS  S-8  and  G-S  S-ll  increased 
over  5  feet  during  May.  The  increase  in  G-S  S-ll  is  probably 
due  to  D- 19  pumping  test  discharge. 

Conductivity  values  from  September  through  November  are  mostly 
relatively  stable  with  some  slight  increases  noted  in  G-S  S-7 
and  G-S  S-12.  An  exception  is  G-S  S-22  which  had  low  conductiv¬ 
ities  in  October.  Conductivity  values  are  between  1000  umhos/cm 
(G-S  S-7  and  G-S  S-8)  and  1700  umhos/cm  (G-S  S-12  and  G-S  S-23). 
Changes  in  September  through  November  averaged  about  220  umhos/cm. 
Prior  to  September,  conductivities  ranged  from  a  low  of  860  umhos/cm 
in  G-S  S-8  to  a  high  of  2275  umhos/cm  in  G-S  S-23.  For  individual 
holes,  conductivities  have  been  relatively  stable  with  a  slight 
increase  and  decline  during  June  and  July.  Also,  the  decline  in 
conductivity  has  been  associated  with  constant  to  slightly-increasing 
values  of  total  dissolved  solids  (TDS)  which  might  indicate  a  change 
in  composition. 

Increases  in  pH  values  from  September  through  November  occurred 
along  Stake  Springs  Draw,  Corral  Gulch,  and  Yellow  Creek.  These 
holes  are  G-S  S-12,  G-S  S-ll,  G-S  S-24  and  G-S  S-22.  Alluvial  holes 
with  relatively  stable  to  slight  decreases  in  pH  are  those  holes 
furthest  upstream,  G-S  S-7,  G-S  S-8,  on  Corral  Gulch  and  Box  Elder 
Gulch  or  those  that  lie  along  Duck  Creek,  G-S  S-19,  and  G-S  S-23. 

October  and  November  pH  values  remained  between  6.0  and  6,3  with 
changes  being  up  to  about  .4  units.  Prior  to  September,  the  pH 
ranged  between  6.0  and  7.2  with  an  average  of  6.7. 

Figures  1.2-48  through  1.2-55  are  plots  of  static  water  level  and 
conductivity,  and  Figures  1.2-56  through  1.2-63  show  plots  of 
temperature  and  pH. 


# 

Maximum,  minimum  and  average  values  for  wet  chemical  and 
spectrographic  analyses  are  presented  in  Table  1.2-8  and 
Table  1.2-9. 
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TABLE  1.2-8 

WATER  QUALITY  ANALYSIS  SUMMARY 
WET  CHEMICAL  ANALYSIS 
ALLUVIAL  AQUIFERS 
MARCH  TO  OCTOBER,  1975 

No.  I  terns 


1  tern 

Low 

High 

Average 

Avera 

A1  ka 1 i n i ty 

329.000 

620.000 

470.771 

65 

A1 urn i num 

<0.100 

<0.100 

— 

4 

Ammon i a 

<0.100 

1.100 

0.272 

54 

Arsen  i  c 

<0.010 

0.010 

— 

65 

Barium 

<1.000 

<1 .000 

— 

65 

B i carbondat 

370.000 

755.000 

567.769 

65 

Boron 

<0.010 

27.000 

1 . 666 

65 

Cadmi urn 

<0.010 

0.090 

0.007 

65 

Calcium 

28.000 

210.000 

95.846 

65 

Carbonate 

<0.100 

605.000 

15.969 

65 

Chloride 

6.800 

71.000 

17.542 

65 

Chromi urn 

<0.050 

<0.010 

— 

64 

Conductance 

860.000 

2370.000 

1543.775 

65 

Coppe  r 

<0.100 

3.200 

0.158 

65 

Cyan i de 

<0.010 

0.010 

— 

65 

D i ssol ved  Sol i ds 

640.000 

1670.000 

1153.154 

65 

Fluoride 

<0.100 

1  .200 

0.387 

64 

Gross  Alpha 

0 

0 

-3" 

• 

21 .000 

9.348 

61 

Gross  Beta 

1.000 

35.000 

10.680 

15 

Hardness 

280.000 

810.000 

593.385 

65 

Hydrox i de 

— 

— 

-r- 

0 

1  ron 

<0.050 

23.000 

7.326 

65 

Lead 

0.020 

0.900 

0.244 

64 

Lithium 

— 

— 

— 

0 

Magnes i urn 

3.700 

145.000 

86.292 

65 

Manganese 

<0.050 

17.000 

2.429 

65 

Mercury 

<0.010 

0.002 

— 

65 

N i ckel 

0.010 

0.200 

0.053 

65 

N i t  rate 

<0.100 

21.000 

5.228 

65 

pH 

6.000 

7.200 

6.560 

65 

Phosphate 

<0.100 

0.200 

0.008 

65 

Potass i urn 

— 

— 

—  —  — 

0 

Sel en i urn 

<0.100 

<0.010 

— 

65 

S i 1 i con  Dioxide 

22.000 

44.000 

32.000 

65 

Si  1  ver 

<0.100 

0.070 

0.004 

64 

Sod i urn 

75.000 

310.000 

188.462 

65 

Sulfate 

145.000 

780.000 

435.308 

65 

Sulfide 

— 

— 

— 

0 

TOC 

5.000 

270.000 

50.344 

61 

Z  i  nc 

<0.100 

5.700 

0.561 

63 

-  Less  than  minimum  detectable  amount 
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y  :  • 

TABLE  1.2-9 

SUMMARY  OF  QUALITATIVE  SPECTROGRAPH  I C  ANALYSIS 


ALLUVIAL  AQUI FER 
MARCH  TO  OCTOBER,  1975 


No.  I  terns 


I  tern 

Low 

High 

Average 

Averaged 

A1 umi num 

0.005 

1  .000 

o 

• 

wo  ! 

CO 

64 

Anti mony 

— 

- — 

— - 

0 

Arsen i c 

— 

— 

—  — 

0 

Barium 

0.001 

0.010 

0.002 

18 

Beryl i um 

— 

— 

— 

0 

B i smuth 

— 

— 

— 

0 

Boron 

0.100 

0.500 

0.347 

64 

Cadmi um 

— 

— 

— 

0 

Calcium 

10.000 

Maj  or 

10.000 

5 

Cerium 

— 

—  —  “ 

—  —  — 

0 

Ces i um 

0.001 

0.001 

0.001 

1 

Chromi um 

— 

— 

— 

1 

Cobol t 

— 

— 

— 

0 

Col umb i um 

— 

,  - 

— 

0 

Copper 

0.001 

0.020 

0.007 

61 

Dyspros i um 

1  .000 

1.000 

1  .000 

1 

Erbium 

— 

— 

— 

0 

Eu  rop i um 

— 

— 

— 

0 

Gadol i n i um 

— 

— 

-  — 

0 

Gallium 

— - 

—  7*  — 

0 

German i um 

— 

— 

— 

0 

Gold 

— 

— 

— 

0 

Hafn i um 

— 

— 

— 

0 

Ho  1 m i um 

— 

— 

-  — 

0 

Indium 

— 

— 

— 

0 

Iridium 

— 

— 

— 

0 

1  ron 

0.010 

0.500 

0.048 

64 

Lanthanum 

— 

0 

Lead 

0.001 

0.010 

0.002 

11 

Lithium 

0.001 

0.100 

0.009 

54 

Lutet i um 

— 

—  —  — 

— 

0 

Magnes i um 

9.000 

Major 

2505.375 

8 

Manganese 

0.001 

0.100 

0.016 

63 

Mercu  ry 

— 

— 

— - 

0 

Molybdenum 

0.001 

0.050 

0.006 

31 

Neodymium 

- - 

— 

—  —  — 

0 

N i ckel 

0.070 

0.070 

0.070 

1 

Osm i um 

— 

— 

— 

0 

Pal  1  ad i um 

— 

— 

— 

0 

PI  a t i num 

— 

— 

- — 

0 

Potass i um 

0.010 

2.000 

0.660 

64 
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TABLE  1.2-9 
(Continued) 


No.  I  terns 


1  tem 

Low 

High 

Average 

Averag 

P  raseodymi 

_  _  _ 

_  _  _ 

0 

Rad i um 

0.100 

1.200 

0.343 

47 

Rhen i um 

— 

— 

— 

0 

Rhod i um 

— 

— 

— 

0 

Rubidium 

— 

— 

— 

0 

Ruthen i um 

— 

— 

— 

0 

Sama  r i um 

— 

— 

— 

0 

Scand i um 

— 

— 

— 

0 

Sel en i um 

— 

— 

- - 

0 

S i 1 i con 

2.000 

20.000 

5.188 

64 

Si  1 ver 

0.000 

0.001 

_  —  — 

10 

Sod i um 

2.000 

Maj  or 

6.977 

44 

S t  ront i um 

0.010 

0.100 

0.09A 

61 

Tan ta 1 um 

— 

— 

— 

0 

Terbi um 

— 

i 

— 

0 

Thai  1 i um 

— 

— 

— 

0 

Thor i um 

— 

— 

— 

0 

Thul i um 

— 

— 

- - 

0 

Tin 

0.001 

0.001 

0.001 

2 

T i tan i um 

0.001 

0.020 

0.004 

49 

T  ungsten 

— 

— 

0 

U  ran i um 

— 

— 

— 

0 

Vanad i um 

— 

— 

— 

0 

Ytterb i um 

— 

— 

— 

0 

Ytt  r i um 

— 

— 

--- 

0 

Z  i  nc 

0.001 

0.010 

0.001 

21 

Z i rcon i um 

mm  mm 

0 

-  Less 

than  minimum 

detectable  amount 

Mai  or  -  Concentrat ion  too 

large  to 

quant i fy 

(See 

wet  chemical 

ana  lysis 

Table  1.2-9) 
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Figure  1.2-52 
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Figure  1.2-55 
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1.2.4 


DEEP  AQUIFER  DRILLING  PROGRAM 


Drilling  and  coring  in  the  Tract  C-a  area  (commencing  with 
G-S  6  and  ending  with  G-S  M5)  occurred  in  July,-  1974  through 
June,  1975.  During  this  period,  thirteen  core  holes,  five 
monitor  holes  north  of  the  tract,  and  four  large  diameter  holes 
were  drilled  or  cored.  Several  categories  of  hydrologic  data 
were  collected  during  this  program.  These  data  included:  water 
production  and  quality,  informal  pumping  test  data,  and  produc¬ 
tion  logging  information.  The  method  and  intervals  at  which 
these  data  were  collected  were  based  upon  the  AOSS  stipulations 
and  approvals  of  the  drilling  program  and  major  knowledge  from 
prior  investigations.  This  information  was  previously  discussed 
in  RBOSP  Progress  Report  2  and  4. 


The  best  and  most  economical  method  for  gathering  hydrological 
data  in  the  Piceance  Creek  Basin  is  the  air  rotary  drilling  method. 
Two  air  rotary  rigs  were  used  throughout  the  drilling  and  coring 
program.  These  were  the  Carmack  Rig  No.  10  and  the  Dreiling  Rig 
No.  1.  Western  Air  Company  supplied  two  primary  air  compressors 
and  one  booster  for  each  drilling  rig.  A  mixture  of  water  and  bio¬ 
degradable  soapy  substance  was  injected  with  the  air  to  help  lubri¬ 
cate  the  bit  and  lift  the  cuttings.  The  coring  was  with  a  6-3/4- 
inch  x  3-1/2-inch  diamond  core  bit.  For  the  majority  of  the  holes, 
a  60-foot  core  barrel  was  used. 


1.2. 4.1  Terms  Used 

The  following  definitions  of  the  terms  will  be  helpful  to  the 
reader  not  familiar  with  hydrologic  reports. 

1.  Aquifer:  A  stratum  or  zone  below  ground  level  that  contains 
sufficient  saturated  permeable  material  to  yield  significant 
quantities  of  water  to  wells  or  springs. 
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2.  Discharge:  The  rate  of  flow  from  the  test  hole  in  gallons 
per  minute  (gpm) . 

1  cubic  foot  per  sec.  (cfs)  =  449  gpm 

1  barrel  per  hour  (bph)  =  0.70  gpm 

1  gallon  per  min.  (gpm)  =  1.43  bph 

1  barrel  =  42  gallons 

3.  Drawdown:  The  decrease  in  the  static  head  of  water  of  the 
aquifer  due  to  pumping. 

4.  Specific  Capacity:  The  discharge  from  the  testhole  divided 
by  the  drawdown  (gpm/ft). 

5.  Coefficient  of  Permeability:  The  rate  of  flow  in  gallons  per 
day  (gpd)  through  a  one  square  foot  cross-sectional  area  of  the 

p 

aquifer  under  a  hydraulic  gradient  of  one  foot  per  foot  ( gpd/f t ). 

6.  Coefficient  of  Transmissivity:  The  rate  of  flow  in  (gpd) 

# 

through  a  vertical  strip  of  the  aquifer  one  foot  wide  ex¬ 
tending  the  full  saturated  height  of  the  aquifer  under  a  hydrau¬ 
lic  gradient  of  one  foot  per  one  foot  (gpd/ft). 

7.  Coefficient  of  Storage:  The  volume  of  water  released  or  taken 
into  storage,  per  unit  surface  area,  when  the  head  on  the  aquifef^ 
is  changed  by  one  unit:  or  the  amount  of  water  released  from  one 
square  foot  column  of  saturated  aquifer,  in  place,  when  the  head 
on  this  column  is  reduced  by  one  foot.  The  coefficient  of 
storage  is  referred  to  as  the  specific  yield  or  drainable  por¬ 
osity  for  water  table  conditions  in  an  aquifer > 

8.  Artesian  Conditions:  The  condition  where  the  piezometric  water 
level  is  higher  than  the  top  of  the  aquifer,  that  is,  water 
pressure  within  a  confined  aquifer  causes  water  to  rise,  in  a 
test  hole,  above  the  top  of  the  aquifer. 

9.  Water  Table  Conditions:  The  case  where  the  water  level  is  equal 
to  or  lower  than  the  top  of  the  aquifer. 


.2.4.2  Water  Production 

Water  production  was  monitored  throughout  drilling.  Two  aquifer 
systems  in  this  area  were  identified.  These  systems  were  then 
delineated  and  separated  on  the  basis  of  differences  in  water  quality 
and  temperature. 
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t  The  upper  aquifer  describes  a  water-bearing  zone  of  similar 

water  quality  and  temperature  characteristics  which  has  an 
upper  strati  graphic  limit  above  the  Mahogany  Zone  and  a  lower 
limit  as  far  down  as  the  R-5  Zone.  The  lower  aquifer  describes 
a  water-bearing  zone  with  similar  water  quality  and  temperature 
characteristics  in  the  vicinity  of  the  R-3  Zone  and  the  Blue 
Marker.  With  the  exception  of  the  G-S  4-5,  the  water  flow  in 
the  bore  hole  after  drilling  was  from  the  upper  aquifer  to  the 
lower  aquifer.  Production  from  the  upper  aquifer  varied  from 
as  little  as  40  gallons  per  minute  (gpm)  to  over  1,000  gpm,  with 
an  average  maximum  of  247  gpm.  Water  produced  from  below  the 
top  of  the  lower  aquifer,  which  included  production  from  both 
aquifers,  varies  from  150  gpm  to  over  1,000  gpm.  The  average  max¬ 
imum  of  combined  production  was  438  gpm.  Table  1.2-  is  a  sum¬ 
mary  of  all  of  the  core  holes  and  drill  holes  drilled  in  and 
around  Tract  C-a. 

9  1 . 2 . 4 . 3  Water  Quality 

Water  quality  samples  were  collected  for  standard  wet  chemical  and 
spectrographi c  analyses  generally  four  times  during  the  drilling  or 
coring  of  each  hole.  At  30  foot  depth  intervals,  conductivity,  pH 
and  temperature  were  measured.  Conductivity  was  obtained  using 
an  automatic  temperature  compensating  instrument,  and  a  standard 
conductivity  meter.  Temperature  was  measured  with  standardized 
mercury  thermometers,  and  pH  sensitive  paper  was  used  to  measure 
the  pH. 


The  conductivity  for  the  upper  aquifer  ranged  from  less  than  1000 
to  1700  umhos/cm  with  an  average  of  1290  umhos/cm.  Conductivity 
for  the  combined  aquifers  measured  on  Tract  ranged  from  1300  to 
4600  umhos/cm.  The  average  was  3940  umhos/cm.  However,  a  maxi¬ 
mum  condi ctivity  of  28,000  umhos/cm  was  recorded  at  G-S  M3  in 
the  84  Mesa.  The  lower  aquifer  water  is  generally  more  alkaline 
than  the  upper  aquifer  water.  The  dissolved  solids  averaged 
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1160  mg/1  for  the  upper  aquifer  and  2370  mg/1  for  combined 
aquifer  water.  The  average  water  temperature  from  the  upper 
aquifer  varied  from  54°F  to  60°F,  averageing  58°F  while  the 
combined  aquifer  temperature  ranged  from  59°F  to  79°F. 

1.2. 4. 4  Informal  Pumping  Tests 

Informal  pumping  tests  were  conducted  during  drilling  in  order  to 
define  the  transmissivity  and  the  specific  capacity  of  the  aquifer 
properties.  Approximate  values  were  obtained  during  these  tests 
because  the  pumping  was  short;  the  production  rate  was  not  con¬ 
stant;  drilling  occurred  simultaneously  with  production;  and  aquifer 
intervals  of  various  pressures  were  open  to  the  bore  holes.  The 
Jacob's  simplified  method  was  used  to  approximate  transmissi vity 
and  specific  capacity  from  the  production  and  recovery  rates.  The 
apparent  transmissivities  for  the  upper  aquifer  ranged  from  less 
than  1,000  gallons  per  day  per  foot  (gpd/ft)  to  20,000  gpd/ft.  and 
averaged  5,140  gpd/ft.  The  apparent  transmissivities  for  the  com¬ 
bined  aquifers  ranged  from  less  than  200  gpd/ft  to  approximately  ^ 
12,000  gpd/ft.  and  averaged  3,089  gpd/ft.  The  apparent  specific 
capacity  averaged  1.3  gallons  per  minute  per  foot  (gpm/ft)  from 
the  upper  aquifer  and  1.5  gpm/ft  for  the  combined  aquifer  tests. 

1.2. 4. 5  Geophysical  Logs 

A  suite  of  bore  hole  geophysical  electric  logs  were  run  after  the 
the  total  depth  of  each  hole  was  reached.  For  hydrological  purposes, 
the  spinner  (a  flow-meter  propeller  device  which  is  turned  by  the 
force  of  the  flowing  water),  and  temperature  surveys  are  of  prime 
interest.  While  the  spinner  surveys  are  highly  interpretive,  the 
temperature  surveys  are  straightforward. 

The  temperature  survey  indicates  the  water  temperature  in  the  bore 
holes  versus  depth.  This  data  can  be  used  in  some  cases  to  interpret 
the  flow,  being  either  downhole  or  uphole,  zones  where  water  is 
entering  or  leaving  the  borehole,  or  no  flow  at  all. 

t< 
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The  spinner  survey,  though  interpretive,  is  more  definitive  of 
of  direction  and  velocity  of  flow  versus  hole  depth.  Measurements 
are  made  from  several  runs.  The  flow  rate  versus  depth  can  be 
calculated  from  these  measurements,  knowing  the  spinner  tool  specif i 
cation  and  the  bore  hole  size.  The  rate  of  water  per  foot  of  depth 
entering  or  leaving  the  bore  hole  can  also  be  calculated. 


Geophysical  logs  results  indicate  that,  in  general,  the  upper 
aquifer  was  found  to  be  in  the  vicinity  of  the  Mahogany  Zone.  The 
lower  aquifer  was  generally  in  the  vicinity  of  the  R-3  zone  and  the 
Blue  Marker  Zone. 
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TABLE  1.2-10 

DRILL  HOLE  COMPLETION  SUMMARY 


Drill  Hole 

Th i rty  On 

Compl et i on 

-Tract  Holes 

Drill  Hole 

Compl et i on 

G-S 

1 

U  S  L 

Am  A 

PSA 

G-S 

2-3 

U  S  L 

CE-701 

Upper  Aquifer  Pump 

Test 

G-S 

A- 5* 

U  S  L* 

CE-702 

U  &  L 

G-S 

6 

U  &  L 

CE-703 

P  &  A 

G-S 

7 

PSA 

CE-705-A 

Upper  Aquifer  Pump 

Test 

G-S 

8 

Lower  Aquifer  Only 

CE-707 

U  &  L 

G-S 

9 

U  S  L 

CE-708 

U  &  L 

G-S 

10 

U  &  L 

CE-709 

U  &  L 

G-S 

1 1 

U  &  L 

TO  1 

U  S  L 

G-S 

12* 

U  &  L* 

TO  2 

U  S  L 

G-S 

13 

U  &  L 

TO  3 

U  &  L 

G-S 

1 A 

PSA 

G-S  D16 

Lower  Aquifer  Pump 

Test 

G-S 

15 

U  &  L 

G-S  D17 

Lower  Aquifer  Pump 

Test 

Am 

2-A 

U  &  L 

G-S  D18 

Lower  Aquifer  Pump 

Test 

Am 

3 

U  S  L 

G-S  D19 

Lower  Aquifer  Pump 

Test 

Five  Off-Tract  Holes 


D  r i 1 1  Ho  1 e  Completion 


G-S 

Ml 

U  S  L 

G-S 

M2 

U  S  L 

G-S 

M3 

U  S  L 

G-S 

MA 

U  S  L 

G-S 

M5 

SA 

Tota 1 s 


Completions  in  Upper  and  Lower  Aquifers 

22 

Completions  in  Upper  Aquifer  Only 

A 

Completions  in  Lower  Aquifer  Only 

5 

Holes  Plugged  and  Abandoned 

A 

Total  Number  of  Holes 

35 

Am 

=  Amoco  Production  Company 

TO 

The  Oil  Shale  Company 

CE 

=  Cameron  Engineers,  Inc. 

U  S  L  = 

Upper  S  Lower  Aquifer 

G-S 

=  Gulf-Standard  (Indiana) 

Compl et i ons 

P  S  A  = 

Plugged  and  Abandoned 

SA 

Shallowest  aquifer 

Holes  Temporarily  Modified  for  Upper  Aquifer  Pump  Testing 
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1.2.5 


DEEP  AQUIFER  COMPLETION  PROGRAM 

The  completion  of  thirty-four  core  and  drill  holes  associated 
with  Tract  C-a  are  discussed  in  RBOSP  Report  2.  RBOSP  Progress 
Report  4  described  the  completion  of  G-S  M5.  Following  is  a 
summary  of  the  completion  program. 

The  dual  monitor  hole  completion  design  separates  the  upper  and 
lower  aquifers.  This  separation  enables  water  levels  to  be  moni¬ 
tored  and  water  samples  to  be  obtained.  In  each  well  completion 
process,  a  200-foot  long  liner  was  cemented  in  place  approximately 
250  feet  below  the  bottom  of  the  upper  aquifer.  To  separate  the 
two  aquifer  systems,  a  2-3/8-inch  tubing  was  used  to  set  the  tension- 
type  packer  at  about  30  feet  below  the  top  of  the  liner  to  act  as  a 
seal.  To  insure  that  data  could  be  collected  from  the  upper  aquifer, 
a  second  string  of  2-3/8-inch  tubing  was  run  down  the  holes. 

In  the  smaller  diameter  Amoco  and  TOSCO  holes,  1 -1/2-inch  tubing 
was  run.  Four  core  holes  were  plugged  with  cement.  Table  1.2-11 
provides  a  summary  of  the  current  status  of  the  drill  and  core 
holes . 
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.2.6 


UPPER  AND  LOWER  AQUIFER  PUMPING  TESTS 

Four  upper  and  four  lower  aquifer  pumping  tests  were  conducted  to 
determine  aquifer  characteri sti cs  and  water  quality  on  an  areal 
basis.  The  period  of  testing  was  from  January  through  June,  1975. 


The  resulting  aquifer  characteristics  are  described  in  more  detail 
in  RBOSP  Progress  Reoprt  3  (Section  1.2.6)  and  Report  4  (Sections 
1.2.6  and  1 .2.8.6) . 

Submersible  pumps  were  used.  Pumping  tests  were  conducted  on 
the  lower  aquifer  at  G-S:  D  17,  D  16,  D  19  and  simultaneously  at 
D  18  and  D  19.  JJpper  aquifer  pumping  tests  were  performed  at 
TO  3,  CE  705A,  G-S  12  and  G-S  4-5. 

Monitoring  of  water  quality,  quantity,  and  of  water  drawdown  and 
recovery  in  both  the  production  and  observation  holes  was  performed. 
Air  lines  and* electric  water  level  indicators  were  used.  Tempera¬ 
ture,  conductivity  and  pH  were  recorded  during  the  pumping  tests. 

Generally,  the  upper  aquifer  water  quality  stabilized  after  the 
first  day  of  pumping.  The  pH  values  averaged  from  6.8  to  7.5. 
Temperatures  between  holes  ranged  from  14°C  to  23°C.  Conductivities 
were  between  1350  umhos/cm  and  1750  umhos/cm  with  the  exception  of 
TO  3  whicn  averaged  3500  umhos/cm. 

The  lower  aquifer  water  was  of  poorer  quality.  The  pH  values  were 
stable  at  7.5,  except  for  G-S  D  17  which  fluctuated  between  6.0  and 
7.3.  Temperatures  ranged  between  17°C  to  30°C.  Conductivities 
ranged  from  1700  umhos/cm  to  24000  umhos/cm  except  for  the  G-S  D18 
average  of  5000  umhos/cm  and  a  G-S  D16  range  of  3800  to  4200  umhos/cm. 

Values  of  transmissivity  and  coefficients  of  storage  for  all  affected 
holes  were  computer  processed  using  the  Jacob's  method,  comiled  and 
then  printed. 
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Upper  aquifer  test  results  from  nearby  holes  indicate  an  average 

-5 

transmissivity  and  storage  of  15,316  gpd/ft  and  6.8  x  10  respec¬ 
tively  during  drawdown,  and  16,909  gpd/ft  and  5.97  x  10^  for 
recovery . 

Lower  aquifer  pumping  tests  affected  the  general  area.  Trans¬ 
missivities  during  drawdown  average  9572  gpd/ft  with  storage 

-4 

coefficients  averaging  2.0  x  10  .  Recovery  values  average 

-4 

31,822  gpd/ft  for  transmissivity  with  a  9.52  x  10  storage  co¬ 
efficient.  Drawdown  and  recovery  differences  may  be  due  to  de¬ 
watering  of  the  upper  aquifer.  A  step  drawdown  test  indicated  a 
transmissivity  of  15,538  gpd/ft  at  G-S  D16,  Table  1.2-11  is  a 
schedule  of  the  pumping  tests  showing  the  pumping  rates  and  time. 

Geophysical  well  logs  were  run  in  selected  holes  to  determine  the 
aquifer  nature  on  a  foot  by  foot  basis.  The  surveys  included 
temperature,  acoustic  flow,  and  radioactive  tracer. 
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TABLE  1.2-11 
PUMPING  RATES  &  TIMES 


Pumped 

Ho  1  e 

Date  Pump 
Turned  On 

Time  Pump 
Turned  On 

Date  Pump 
Turned  Off 

Time  Pump 
Turned  Off 

Gal  Ions 
Pumped 
per  Minute 

Tota  1 
Time  of 
Pump i nq 

Upper  Aquifer 

(Min.) 

CE-705-A 

2/26/75 

1230 

3/08/75 

0850 

72 

14180 

CE-705-A 

3/19/75 

0905 

3/22/75 

1405 

264 

4620 

CE-705-A 

3/25/75 

0825 

4/01/75 

1515 

259 

10490 

GS--4-5 

5/02/75 

0945 

5/19/75 

0715 

81.3 

24330 

GS-12 

^4/02/75 

1045 

4/13/75 

0845 

64.3 

15720 

TO-3 

1/07/75 

1000 

1/28/75 

1310 

76.7 

30430 

Lower  Aquifer 

• 

GS-16 

2/11/75 

(Step  Drawdown) 

0945 

2/11/75 

1800 

151 

200 

250 

495 

GS-16 

2/15/75 

1300 

3/09/75 

1230 

123 

31650 

GS-17 

1/06/75 

1600 

i/n/75 

0928 

275 

6808 

GS-17 

1/18/75 

1300 

2/03/75 

0830 

275 

22770 

GS-18 

5/21/75 

1030 

6/05/75 

1100 

174 

21630 

GS-1 9 

4/08/75 

1100 

5/05/75 

0030 

667 

38250 

GS-19 

5/20/75 

1000 

5/26/75 

0655 

667 

8455 

' 
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1.2.7 


DEEP  AQUIFER  MONITORING 

The  deep  aquifer  monitoring  program  first  started  in  December, 

1974.  Early  data  included  measuring  the  static  water  levels  and 
dynamic  water  levels  subsequent  to  pumping  tests.  The  sampling 
program  began  in  March,  1975.  Water  samples  were  collected  monthly 
for  a  period  of  six  months  (March  through  August,  1975).  Field 
measurements  included  temperature,  pH  and  specific  conductivity. 
Water  samples  were  further  analyzed  for  individual  chemical  con¬ 
stituents.  Monitoring  procedures  and  previous  results  of  chemical 
analyses  were  presented  in  RBOSP  Progress  Reports  3  and  4. 


As  per  RBOSP  Approved  Exploratory  Plan,  the  present  monitoring 
program  consists  of  measuring  static  water  levels  and  temperature 
on  a  monthly  basis.  Water  samples  are  now  collected  semi-annually. 


The  results  of  the  water  quality  monitoring  program  are  summarized 
in  Table  1.2-12  which  indicates  a  low,  high  and  average  value  for 
each  of  the  chemical  constituents.  Table  1.2-13  is  a  summary  of 
the  spectrographic  analysis  and  has  dashed  lines  where  the  element 
was  either  not  present  or  below  detectable  limits.  The  word 
"major"  indicates  concentrations  too  high  to  be  quantified. 


Figure  1.2-64  and  1.2-65  are  plots  of  the  recent  piezometric  levels 
for  the  upper  and  lower  aquifers,  and  Figure  1.2-66  shows  the  loca¬ 
tions  of  all  the  monitoring  holes. 
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TABLE  1  .2-12 


SUMMARY  OF  WET  CHEMICAL  ANALYSIS 
MONITORING  PROGRAM 
UPPER  AND  LOWER  AQUIFER 
TRACT  C-a  and  VICINITY 

MARCH  TO  AUGUST,  1975 


LOWER  AQ.U.I  FER 


1  tem 

Low 

H  i  qh 

Ave  raqe 

Aluminum 

-0. 100 

0.600 

0.178 

Ammon i a 

-0.100 

9.600 

0.697 

Arsen  i  c 

-0.010 

0.030 

0.000 

Bi carbonate 

260.000 

2930.000 

1074.438 

Cadmi  urn 

-0.010 

0.010 

0.001 

Ca 1 ci um 

0.800 

115.000 

19.570 

Ca  rbona  te 

-0. 100 

710.000 

102.192 

Ch  tori  de 

1 .400 

160.000 

31.006 

Ch  rorni  um 

-0.050 

-0.010 

--  * 

Coppe  r 

-0. 100 

0. 300 

0.027 

FI  uori  de 

0.200 

85.000 

15.070 

Hyd roxi  de 

*- 

— 

-- 

1  ron 

-0.050 

16.200 

4.156 

Lead 

-0. 100 

26.000 

1.157 

Magnes i um 

2.400 

130.000 

33.292 

Mercury 

-0.010 

0.002 

-- 

Ni trate 

-0. 100 

2.000 

0.387 

Phosphate 

-0.100 

0.700 

0.037 

Potass i um 

"  ~ 

— 

Seleni um 

-0.100 

-0.010 

“  - 

S i 1 i cone  Dioxi  de 

-0.100 

32.000 

9.670 

Sodi um 

155-000 

1560.000 

527.500 

Sul  fate 

-4.000 

600.000 

190.887 

Sul f i de 

— 

— 

Z  i  nc 

-0.100 

68.000 

1.675 

Gross  Alpha 

0.100 

30.000 

5.765 

Gross  Beta 

3.000 

830.00 

49.432 

Hardness 

20.000 

690.000 

185.313 

pH 

6.000 

11.000 

7-324 

Conductance 

900.000 

5180.000 

2096.662 

Di ssol ved  Solids 

630.000 

3640.000 

1460.313 

Manganese 

-0.050 

0.500 

0.093 

Alkalinity 

52.000 

4500.000 

975-989 

Cyan i de 

-0.010 

0.030 

0.000 

Boron 

-0.100 

9.400 

1.479 

Bari  um 

-1.000 

-0.100 

— 

Si  1 ver 

-0.010 

0.100 

0.002 

N i eke  1 

-0.100 

0.100 

0.026 

Lithium 

-- 

— 

TOC 

3.000 

73-000 

12.613 

No .  of 

1  terns 

Avq 1 d . 

Low 

UPPER  AQUIFER 

H i  qh  Average 

No .  of 
1  terns 
Avq' d. 

9 

-0. 100 

1  .000 

0.144 

17 

79 

-0.100 

1.800 

0.394 

119 

80 

-0.010 

0.040 

0.001 

123 

80 

85.000 

2760.000 

622.992 

123 

80 

-0.100 

0.100 

0.002 

123  . 

80 

-0.010 

260.000 

64.512 

123 

80 

-0.100 

335.000 

24.969 

123 

80 

-1.000 

87.000 

17.H5 

123 

78 

-0.050 

0.050 

— 

122 

80 

-0.100 

0.800 

0.029 

123 

80 

0.100 

60.000 

3.300 

123 

0 

0 

80 

-0.050 

18.000 

6.170 

123 

80 

0.010 

3.800 

0.434 

123 

80 

3.500 

155-000 

56.163 

123 

80 

-0.010 

0.045 

-- 

123 

80 

-0.100 

7.000 

0.568 

123 

80 

-0. 100 

1 .000 

0.023 

123 

0 

-- 

— 

— 

0 

80 

-0.010 

-0.001 

123 

80 

-0.100 

58.000 

27.076 

123 

80 

110.000 

1 170.000 

279-024 

123 

80 

-4.000 

900.000 

356.748 

123 

0 

26.000 

26.000 

26.000 

80 

-0.100 

15.000 

0.796 

123 

72 

0.200 

29.000 

5.334 

97 

37 

2.000 

73.000 

22.464 

28 

80 

32.000 

1110.000 

396.244 

123 

80 

6.000 

8.800 

6.789 

123 

80 

810.000 

4200.000 

1584.935 

123 

80 

540.000 

2850.000 

1147.642 

123 

80 

-0.050 

1.000 

0.174 

123 

30 

70.000 

2360.000 

535.834 

123 

79 

-0.010 

-0.010 

1  22 

80 

-0.100 

4.800 

0.681 

123 

80 

-1.000 

-0.100 

— 

123 

80 

-0.100 

0.100 

0.006 

123 

80 

-0.010 

0.200 

0.027 

123 

0 

— 

-- 

0 

71 

1 .000 

50.000 

10.538 

106 

Less  than  minimum  detectable  amount 
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TABLE  1.2-13 


SUMMARY  OF  SPECTROGRAPH  I  C  ANALYSIS 
MONITORING  PROGRAM 
UPPER  AND  LOWER  AQUIFER 


TRACT  C- 
MARCH  TO 

LOWER  AQUIFER 


1  tem 

Low 

H  i  gh 

Average 

A  1  urn i num 

0.001 

1.000 

0.077 

An  t i mony 

0.200 

0.200 

0.200 

Arsen  i  c 

-- 

— 

Barium 

0.001 

0.010 

0.002 

Beryl i urn 

-- 

-- 

--  ' 

B i smu  th 

-- 

-- 

-- 

Boron 

0.100 

0.500 

0.351 

Cadmi urn 

-- 

-- 

Calcium 

0.100 

. Maj  or 

5-265 

Cerium 

-- 

— 

Cesium 

— 

_ 

_ 

Chromi urn 

-- 

-- 

-- 

Coba 1 t 

-- 

-- 

-- 

Col umb i urn 

-- 

-- 

-- 

Copper 

0.001 

0.020 

0.005 

Dyspros i um 

-- 

-- 

-- 

Erbium 

— 

— 

-- 

Europ i um 

— 

*- 

-- 

Gadol i n i um 

— 

-- 

_ 

Gallium 

-- 

-- 

German i um 

_ 

__ 

Gold 

-- 

-- 

_ 

Haf n i um 

-- 

-- 

_ 

Hoi  mi um 

-- 

-- 

_ 

Indium 

-- 

-- 

_ 

Iridium 

— 

-- 

— 

1  ron 

0.010 

0.500 

0.046 

Lanthanum 

-- 

-- 

— 

Lead 

0.000 

0.500 

0.073 

Lithium 

0.001 

0.  100 

0  01 1 

Lutet i um 

0.010 

0.010 

0  010 

Magnes i um 

0.100 

Maj  or 

2.764 

Manganese 

0.001 

0.100 

0.013 

Mercury 

-- 

-- 

-- 

Mol ybdenum 

0.001 

0.  100 

0.007 

Neodym i um 

-- 

-- 

— 

N i eke  I 

-- 

-- 

_  _ 

Osmium 

-- 

-- 

_ 

Palladium 

-- 

-- 

_ 

P 1  a t  i  num 

-- 

— 

— 

Potass i um 

0.050 

5-000 

1.099 

Praseodymi um 

-- 

-- 

Rad i um 

0.090 

0.900 

0.375 

Rhen i um 

-- 

-- 

Rhod i um 

-- 

-- 

_  _ 

Rub i d i um 

-- 

-- 

_  _ 

Ru  then i um 

-- 

-- 

_ 

Samar i um 

-- 

-- 

_  _ 

Scand i um 

-- 

-- 

_  _ 

Se 1 en i um 

— 

-- 

_ 

S i 1 i con 

-0.500 

10.000 

4.287 

S  i  1 ver 

0.000 

0.001 

0.001 

Sod i um 

2.000 

Major 

6.791 

St  ron t i um 

0.001 

1.000 

0.096 

Tantalum 

-- 

-- 

_  _ 

Terbium 

-- 

-- 

_ 

Tha Ilium 

— 

-- 

_ 

Thor i um 

-- 

-- 

Thu  1 i um 

-- 

-- 

T  i  n 

-- 

-- 

— 

T i tan i um 

0.001 

0.010 

0.003 

Tungsten 

— 

-- 

U  ran i um 

-1.500 

-1.500 

-- 

Vanad i um 

-- 

— 

Ytterbium 

— 

— 

Yttrium 

-- 

— 

-- 

2  i  nc 

0.001 

0.200 

0.014 

Z i rcon i um 

— 

*  ~ 

— 

Less 

than  minimum  detectable 

amount 

and  VICINITY 
AUGUST,  1975 


No .  of 

1  terns 

Avg ' d . 

Low 

UPPER 

H  i  gh 

AQUIFER 

Average 

No.  of 

1  terns 

Avg  '  d  . 

80 

0.001 

'1.000 

0.  122 

1 

123 

1 

-- 

-- 

-- 

0 

0 

— 

0 

13 

0.001 

0.010 

0.003 

22  I 

0 

-- 

— 

— 

0 

0 

-- 

-- 

0 

78 

0.100 

2.000 

0.363 

123  1 

0 

-- 

— 

0 

23 

1.000 

Maj  or 

7-882 

17 

0 

-- 

— 

— 

0 

0 

-- 

— 

-- 

0 

0 

-- 

-- 

0 

0 

-- 

-- 

-- 

0 

0 

-- 

— 

0 

71 

0.001 

0.020 

0.006 

113 

0 

— 

-- 

0 

0 

-- 

0 

0 

-- 

-- 

-- 

0 

0 

-- 

— 

0 

0 

-- 

0 

0 

-- 

-- 

0 

0 

-- 

— 

— 

0 

0 

-- 

-- 

-- 

0 

0 

-- 

-- 

0 

0 

-- 

-- 

-- 

0  | 

0 

-- 

-- 

— 

0 

78 

0.010 

1.000 

0.094 

122 

0 

-- 

-- 

— 

0 

10 

0.001 

0.200 

0.027 

21 

63 

0.001 

0.500 

0.015 

92 

1 

0.001 

0.010 

0.005 

2 

22 

0.100 

Major 

6.006 

18 

63 

0.001 

0.200 

0.020 

105 

0 

-- 

-- 

-- 

0 

31 

0.001 

0.500 

0.020 

62 

0 

— 

-- 

-- 

0 

0 

-- 

-- 

— 

0 

0 

-- 

-- 

-- 

0 

0 

0.100 

0.100 

0.100 

1 

0 

-- 

-- 

-- 

0 

78 

0.  100 

5.000 

1.054 

122 

0 

— 

— 

— 

0 

24 

0.100 

0.800 

0.200 

26 

0 

-- 

— 

— 

0  1 

0 

-- 

— 

— 

0 

0 

-- 

— 

— 

0  1 

0 

-- 

-- 

— 

0 

0 

-- 

-- 

— 

0 

0 

-- 

-- 

— 

0 

0 

-- 

— 

— 

0 

80 

1 .000 

20.000 

5.268 

123 

& 

-0.001 

0.001 

0.001 

12 

43 

2.000 

Major 

6.843 

83 

70 

0.001 

1.000 

0.109 

113 

0 

— 

— 

-- 

0 

0 

— 

-- 

-- 

0 

0 

-- 

-- 

0 

0 

— 

-- 

— 

0 

.  0 

-- 

— 

0 

1 

0.001 

0.001 

0.001 

1 

33 

0.001 

0.020 

0.004 

73 

0 

— 

— 

— 

0 

1 

-- 

— 

0 

1 

0 

u 

— 

— 

0.001 

0 

-- 

-- 

0 

0 

-- 

— 

0 

1.7 

0.001 

0.200 

0.015 

38 

0 

— 

— 

— 

0 

Major  -  Concentration  too  large  to  quantify  (see  wet  chemical  analyses; 
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UPPER  AQUIFER 
PIEZCMETRIC  LEVELS  (ft) 
NOVEMBER  20,  1975 


TRACT  OUTLIIME 
DRILL  HOLES 

CONTOUR  INTERVAL  50  FT 


scale:  r*=3ooo' 


WRIGHT  WATER  ENGINEERS.  INC. 

ENGINEERING  CONSULTANTS 

24  20  ALCOTT  STREET 
DENVER  COLORADO  202  t I 
I  303  >  494  6201 
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Figure  1.2-64 


LOWER  AQUIFER 
PIEZOMETRIC  LEVELS  (ft) 
NOVEMBER  20,  1975 


6614 


6614 


LEGEND 


tract  outliwe 
DRILL.  HOLES 


CONTOUR  INTERVAL  3  FT 


scale:  T*=30oa* 


WRIGHT  WATER  ENGINEERS.  INC. 
ENGINEERING  CONSULTANTS 
*4*0  ALCOTT  STRUT 
DENVC*.  COLORADO  *0*11 
003)  4MSIOI 
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Figure  1.2-65 


Figure  1.2-66 


1.2.8  HYDROLOGIC  PROGRAM  SUMMARY  AND  ANAYLSIS 

The  following  presents  a  summary  of,  and  conclusions  from, 
various  hydrologic  studies  pertinent  to  Tract  C-a  development. 

The  analyses  will  be  presented  under  three  main  categories: 
surface  water,  alluvial  aqifers  and  deep  aquifers. 

1.2. 8.1  Surface  Water 

A  total  of  eleven  stream  gaging  stations  have  been  built  and 
monitored  on  all  significant  surface  drainages  associated  with 
Tract  C-a.  These  gaging  stations  are  equipped  with  automatic 
samplers  and  are  capable  of  measuring  continuous  flow,  tempera¬ 
ture,  conductivity,  sediment  concentration  and  discharge.  All 
of  the  streams  on  Tract  C-a  can  be  classified  as  intermittent; 
however,  some  reaches  are  perennial. 

Seasonal  fluctuations  in  streamflows  are  noted  at  stations  in  Box 
Elder  Gulch,  Corral  Gulch  and  Yellow  Creek  near  White  River.  Box 
Elder  Gulch  near  the  west  line  of  Tract  C-a  remains  dry  during 
most  of  the  year  with  its  maximum  stream  discharge  occurring  in 
May  and  June.  Corral  Gulch  near  the  west  line  of  the  Tract  has 
its  peak  flow  in  May  or  June.  Flow  rate  in  Corral  Gulch  east  of 
the  tract  generally  increases  in  May  while  Yellow  Creek  near 
White  River  has  its  maximum  stream  discharges  around  March. 

Seasonal  fluctuation  in  streamflows  is  apparently  associated  with 
the  spring  snowmelts  of  the  region.  Sediment  concentration  and 
discharge  vary  accordingly  with  streamflows. 

VJater  quality  data  from  various  surface  gaging  stations  associated 
with  Tract  C-a  indicated  substantial  constituent  variations.  In 
general,  the  quality  deteriorates  as  the  streams  flow  downstream 
from  the  vicinity  of  the  Tract  to  Yellow  Creek  near  the  White  River. 
Water  samples  collected  at  Box  Elder  Gulch  and  Corral  Gulch  near 
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the  we st  line  of  Tract  C-a  showed  very  good  quality  with  a 
relatively  high  turbidity.  These  sources  are  typically  assoc¬ 
iated  with  precipitation  and  snowmelt  runoff. 

At  Corral  Gulch  station  east  of  the  tract  and  Corral  Gulch  south 
of  84  Mesa,  the  water  quality  starts  to  decrease.  Constituents 
that  increase  in  concentrations  include  bicarbonate,  magnesium, 
sodi urn, sul fate  and  total  dissolved  solids.  It  appears  that  the 
stream,  with  a  much  lower  turbidity,  has  collected  its  contam¬ 
inants  along  its  flow  path. 

At  the  Yellow  Creek  station  near  the  White  River,  water  quality 
varies  substantially  from  those  recorded  upstream.  Alkalinity, 
conductivity,  and  total  dissolved  solids  increase  to  about  four 
times  those  measured  near  the  Tract.  Noticeable  increases  in 
concentrations  are  observed  for  bicarbonate,  chlorine,  boron, 
fluoride,  magnesium,  sodium  and  silica.  These  changes  in  water 
chemistry  support  the  contention  that  the  streamflow  at  Yellow 
Creek  near  the  White  River  is  largely  fed  by  ground  water  inflows 
to  various  tributaries. 

Six  rain  gaging  stations  are  located  on  or  near  Tract  C-a.  Pre¬ 
cipitation  data  indicated  that  localized  thunderstorms  and  snow¬ 
falls  are  a  major  source  of  the  precipitation  in  the  area  studied. 

Precipitation  values  of  about  8  inches  from  January  through  November 
were  recorded  on  Tract  C-a.  The  wettest  month  was  usually  October 
with  other  high  amounts  recorded  in  March,  May  and  July.  Minimum 
values  usually  occurred  in  a  period  from  late  August  through  Septem¬ 
ber.  Other  low  amounts  occurred  from  January  through  early  February 

Table  1.2-14  is  the  summary  of  the  precipitation  data  for  1975. 


Precipitation  data  comparison  between  recording  and  storage 
gages  show  consistently  lower  average  values  from  the  storage 
gages.  This  is  attributed  mainly  to  evaporative  losses  from 
the  storage  gages  in  July,  although  some  of  the  difference  may 
be  due  to  topographical  effects. 

TABLE  1.2-14 

SUMMARY  OF  PRECIPITATION  DATA  FOR  1975 


Precipitation 


★ 

Storage-Type  Rain  Gage  Locations 

Monthly 

(inches) 

Total  - 
thru  mid- 

Jan. 

-Nov. 

1.  Dry  Fork  near  west  line 

Tract  C-a 

» 

.69 

7.55 

2.  Box  Elder  Gulch  near  west 
line  Tract  C-a 

.81 

8.85 

3.  Corral  Gulch  near  west  line 
Tract  C-a 

.75 

8.24 

Precipi tation 

Recording-Type  Rain 

Gage  Locations 

Monthly  (Inches) 

Max  Min  Avg 

Total  -  Jan. 
thru  Oct. 

4.  Stake  Springs  Draw  near  con¬ 
fluence  w/Corral  Gulch 

2.43 

0.06 

1.28 

12.77 

5.  Yellow  Creek  near  White  River 

1.91 

0.04 

1.05 

10.51 

6.  Cathedral  Bluffs  located  in 
\m,  NW%,  Sec.  14,  T2S ,  R100W 

2.49 

0.43 

1.64 

** 

14.79 

*  Affected  by  evaporation  during  July 
**  9  months1  data 


1.2. 8. 2  Alluvial  Aquifers 

Water  levels  of  alluvial  aquifers  generally  decreased  from  January 
through  April  of  1975.  Water  level  increases  during  May  and  June 
were  apparently  due  to  infiltration  of  increased  runoff  from  snow¬ 
melt.  The  magnitude  of  the  increase  depended  upon  the  particular 
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drainage  system.  Water  levels  generally  dropped  after  July; 
exceptions  to  this  were  G-S  S-19,  and  G-S  S-7.  Water  level 
changes  have  ranged  as  high  as  14  feet,  but  averaged  7  feet 
for  the  original  seven  alluvial  holes  completed  in  early 
1975.  Some  increases  in  G-S  S-ll  in  May  were  attributed  to 
D-19  pumping  test  discharge. 

Conductivity  has  generally  been  stable,  with  some  increase  and 
decrease  noted  during  June  and  July.  The  fluctuation  is  appar¬ 
ently  affected  by  peak  surface  sediment  loads  which  occurred 
in  April,  May  and  early  June.  The  declining  period  in  con¬ 
ductivity  has  been  associated  with  constant  to  slightly-in¬ 
creasing  concentrations  of  total  dissolved  solids  (TDS)  which 
may  indicate  a  change  in  water  composition  during  these  periods. 

The  pH  values  showed  some  variability  during  late  May  through 
August.  The  yearly  trend,  as  with  conductivity,  follows  yearly 
surface  flow  and  sediment  loads.  Low  values  in  pH  are  noted  in 
late  May  and  early  June,  with  a  recovery  to  yearly  high  values 
occurring  in  July  and  August. 

Temperature  values  reflect  yearly  ambient  trends  and  surface 
flow  trends.  Low  values  occur  from  December  through  March. 

The  warm  period  was  in  June  and  July.  However,  the  climbing 
trend  from  March  through  July  was  broken  in  May  and  June  by 
the  effects  of  increasing  snowmelt  and  surface  flow. 

Total  dissolved  solids  are  relatively  constant  over  the  period 
for  individual  alluvial  aquifer  holes.  The  samples  indicate 
considerable  monthly  ranges  in  chemical  composition.  The  allu¬ 
vial  aquifer  water  has  approximately  the  same  concentration  of 
total  dissolved  solids  as  the  upper  aquifer  water,  however,  thei 
chemical  compositions  are  different.  The  upper  aquifer  has  a 
higher  percent  sodium  than  does  the  alluvial  aquifer.  Sulfate 


is  a  larger  part  of  total  anions  in  the  alluvial  aquifer 
water,  compared  to  the  upper  aquifer  water.  There  is  gen¬ 
erally  an  increase  in  total  dissolved  solids  down-stream  in 
the  alluvial  aquifer  water. 

1.2. 8. 3  Deep  Aquifer 

Two  major  aquifer  systems  are  found  in  the  oil  shale  interval 
under  Tract  C-a.  The  upper  aquifer  exists  in  the  vicinity  of 
the  Mahogany  Zone.  The  lower  aquifer  system  is  associated 
with  the  R-3  zone  and  in  some  cases  is  as  deep  as  the  Blue 
Marker. 

In  general,  the  upper  aquifer  water  near  the  east  side  of  the 
tract  has  a  higher  dissolved  solids  content  and  some  higher 
chemical  constituent  values  than  on  the  west  side  of  the  tract. 
Several  constituents  increase  in  concentration  two  to  three  times 
from  west  to  east  across  the  tract.  These  include  total  dissolved 
solids,  alkalinity,  bicarbonate,  sodium  and  magnesium.  The  upper 
aquifer  water  quality  is  comparable  to  that  of  the  lower  aquifer 
water  in  the  northeast  section  of  the  tract.  Apparently,  it  is 
associated  with  the  hydrologic  connection  of  the  two  aquifer 
systems  in  the  area. 

In  the  lower  aquifer,  water  quality  decreases  as  groundwater 
moves  down  gradient  from  west  to  east.  Significant  changes  in 
concentration  include  total  dissolved  solids,  alkalinity,  bi¬ 
carbonate,  boron,  magnesium,  sodium  and  sulfate. 

High  iron  content  in  the  upper  and  lower  aquifer  systems  is 
thought  to  be  due  to  a  chemical  reaction  between  the  casing  and 
the  aqui fer  water. 

Potentiometric  levels  have  been  fluctuating  with  time.  In  general, 
the  upper  aquifer  showed  minor  changes  in  the  northeast  part  of 
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the  tract.  An  average  increase  of  approximately  1-1/2  feet 
was  observed  near  the  southern  line  of  Tract  C-a.  The  greatest 
increase  was  noted  in  the  northwest  corner  except  for  CE-708. 

Piezometric  levels  for  the  lower  aquifer  have  dropped  on  the 
order  of  2  to  3  feet  across  the  tract  since  August,  1975.  Max¬ 
imum  decreases  were  generally  observed  in  the  northwest  section 
of  the  Tract.  This  observed  change  in  the  piezometric  levels  is 
thought  to  be  due  to  the  aquifers  recovery  from  the  intercon¬ 
nection  of  the  two  aquifers  by  prelease  exploration  holes. 
Generally,  the  in-hole  flow  was  from  the  upper  aquifer  to  the 
lower  aquifer.  The  result  was  the  creation  of  a  depression  in 
the  pre-1971  upper  aquifer  potentiometric  surface,  and  a  mound 
in  the  lower  aquifer  pre-1971  potentiometric  surface.  Since 
the  separation  of  the  two  aquifers  by  RBOSP  in  the  fall  of 
1974,  the  aquifers  have  been  recovering  toward  their  pre-1971 
steady  state  levels.  Thus,  the  observed  raise  in  the  upper 
aquifer  levels  and  decline  in  the  lower  aquifer  levels. 

Pumping  test  results  indicate  that  faulting  appears  to  hinder 
water  flow  in  the  upper  aquifer.  Upper  aquifer  apparent  trans¬ 
missivities  ranges  from  1000  gpd/ft  to  5000  gpd/ft,  progressing 
in  an  eastward  direction  over  the  tract.  Lower  aquifer  trans¬ 
missivity  over  Tract  C-a  shows  a  bowl -like  low  of  5250  gpd/ft 
centered  at  G-S  12,  and  a  high  of  7500  gpd/ft  along  the  rim, 
or  tract  boundary. 
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